
Department of Energy 0093672
Richland Operations Office

P.O. Box 550Richland, Washington 99352
1l-EMD-0022

P EC 3 C 2 010
Mr. E. R. Skinnarland
Nuclear Waste Program
State of Washington
Department of Ecology
3100 Port of Benton Boulevard
Richland, Washington 99354

Dear Mr. Skinnarland:

CLASS I MODIFICATIONS TO THE HANFORD FACILITY RESOURCE CONSERVATION
AND RECOVERY ACT PERMIT, QUARTER ENDING DECEMBER 31, 2010

In accordance with the Hanford Facility Resource Conservation and Recovery Act Permit
(Permit) Condition I.C.3, enclosed for your notification are the Class 1 modifications for the
quarter ending December 30, 2010. Enclosure I includes the Class I modifications for the
quarter ending December 30, 2010. Enclosure 2 includes the Class 1 modifications for the
quarter ending December 30, 2010, containing Official Use Only information that is not for
public distribution. The enclosed information has been reviewed with Rick Bond, Ecology
Project Manager, and is available in the Hanford Facility Operating Record, Liquid Effluent
Retention Facility (LERF) and 200 Area Effluent Treatment Facility (ETF) File for Ecology's
viewing.

These modifications update information in Part III of Permit Revision 8C. The modifications to
Part III pertain to the LERF and 200 Area ETF, and Waste Treatment and Immobilization Plant.
The Class I modifications are being made to ensure that activities are conducted in compliance
with the Permit. A record of these modifications is maintained in the Hanford Facility Operating
Record.

If you have any questions, please contact me, or your staff may contact Ray J. Corey, Assistant
Manager for Safety and Environment, on (509) 376-0108.

Sincerely,

Matt McCormick
EMD:ACM Manager

Enclosures

cc w/encls: See page 2

Document transmitted contains OUO information
When separated from Enclosure 2

handle this document as non-sensitive information

,r ~~vU '



Mr. Skinnarland -2- DEC 3 0 201011 -EMD-0022

cc w/encls:
J. A. Dowell, ORP (CD ROM)
Ecology NWP Library (Hardcopy) (Enclosure 1)
Environmental Portal, LMSI, A3-95 (CD ROM)
HF Operating Record (S. Thompson, MSA, H7-28) (CD ROM)
HF Operating Record, LERF & 200 Area ETF File (H. Boynton, S5-3 1) (CD ROM)
Administrative Record, TSD: H-0-1, H-0-8, S-2-8, H6-08 (Hard Copy & CD ROM)

cc w/o encls:
J. M. Colby, URS
S. L. Dahl, Ecology
L. L. Fritz, MSA
J. A. Hedges, Ecology
J. G. Lehew, CHPRC
D. L. McDonald, Ecology
S. Nichols, Ecology
F. R. Russo, BNI



ENCLOSURE I

CLASS 1 MODIFICATIONS FOR QUARTER ENDING DECEMBER 31, 2010

Mr. E. R. Skinnarland, Ecology
Consisting of 522 pages, including cover sheet
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Class 1 Modification December 31, 2010 Page 1 of 8

Hanford Facility RCRA Permit Modification Notification Forms
Part III, Operating Unit 3

Liquid Effluent Retention Facility and 200 Area Effluent Treatment Facility

Index

Part III, OU-3, Permit Conditions
Addendum J, §J.4.3
Addendum J, §J.4.4
Addendum J, §J.4.6
Addendum J, §J.6
Addendum J, Figure J.1
Addendum J, Figure J.2

Submitted by Co-Operator:

Leo0 d T. Blackford

Reviewed by DOE Program Office:

)ate 'Richar Dated A. Holten

Page 2 of 8:
Page 3 of 8:
Page 4 of 8:
Page 5 of 8:
Page 6 of 8:
Page 7 of 8:
Page 8 of 8:



Hanford Facility RCRA Permit Modification Notification Form
Unit: Permit Part

Liquid Effluent Retention Facility & Pr IOeaigUi
200 Area Effluent Treatment Facility Pr lOeaigUi

Description of Modification:
Part I1, OU-3, Permit Conditions:

OPERATING UNIT GROUP 3 PERMIT CONDITIONS

Liquid Effluent Retention Facility and 200 Area Effluent Treatment Facility

UNIT DESCRIPTION:

The Liquid Effluent Retention Facility and 200 Area Effluent Treatment Facility (LERF and 200 Area ETF) consists of
an aqueous waste treatment system that provides storage and treatment for a variety of aqueous mixed waste located in
the 200 East Area.

This document sets forth the operating conditions for the LERF and 200 Area ETF.

Operating Unit Group 3:

Chapter 1.0 Part A Form, dated October 1, 2008

Chapter 3.0 Waste Analysis Plan, dated June 30, 2007

Chapter 4.0 Process Information, dated December 31, 2007

Chapter 5.0 Groundwater Monitoring (PNNL-1 1620 & WHC-SD-EN-AP-024), dated June 30, 2008
Chapter 6.0 Procedures to Prevent Hazards, dated June 30, 2007 (also refer to Permit Attachment 33. - 1)
Addendum J Contingency Plan, dated September 30. 201ODecember 31. 2010

Chapter 8.0 Personnel Training, dated June 30, 2008

Chapter 11.0 Closure and Post Closure Requirements, dated October 2006

Chapter- 12.0 Repoirtinze and Reeordkeeping (roferi te Poriti Attm 1 23, Table 12.1)
Permit Attachment 6 Reports and Records. dated September 30. 2010

I.3.A COMPLIANCE WITH UNIT SPECIFIC PERMIT CONDITIONS

III.3.A. 1 The Permittees shall comply with all requirements set forth in the Hanford Facility RCRA Permit
(Permit) as specified in Permit Attachment 39, Permit Applicability Matrix, including all approved
modifications. All chapters, subsections, figures, tables, and appendices included in the following unit
specific Permit Conditions are enforceable in their entirety.

III.3.A.2 In the event that the Part III, Operating Unit Group 3 Permit Conditions conflict with the Part I,
Standard Conditions and/or Part II, General Facility Conditions of the Permit, the unit specific
conditions for Operating Unit 3, LERF and 200 Area ETF prevail.

WAC 173-303-830 Modification Class Class 1 Class 1 Class 2 Class 3
Please mark the Modification Class: X
Enter relevant WAC 173-303-830, Appendix I Modification citation number: A.1.
Enter wording of WAC 173-303-830, Appendix I Modification citation:
A.1. General Permit Provisions, Administrative and informational changes

Modification Approved/Concur Yes Denied (state reason below) R ie d by ology
Reason for denial:

j or F. W. Bond Date

Class I Modification December 31, 2010 Page 2 of 8



WAC 173-303-830 Modification Class Class 1 Class 11 Class 2 Class 3
Please mark the Modification Class: X
Enter relevant WAC 173-303-830, Appendix I Modification citation number: B.6.d
Enter wording of WAC 173-303-830, Appendix I Modification citation:
B.6.d. Contingency plan, Changes in name, address, or phone number of coordinators or other persons or agencies identified in

the plan

Modification Approved/Concur Yes Denied (state reason below) Reviewby Ecoloy
Reason for denial:

F. W. Bond Date

Class 1 Modification December 31, 2010

Hanford Facility RCRA Permit Modification Notification Form

Unit: Permit Part

Liquid Effluent Retention Facility & Pr IOeaigUi
200 Area Effluent Treatment Facility Pr iOeaigUi

Description of Modification:
Addendum J, §J.4.3:

J.4.3 Communications Equipment/Warning Systems

TYPE LOCATION CAPABILITY

Fire alarms Corridors, locker rooms, process area, drum Audible throughout ETF
(ETF only) storage, and truck bay
Take cover/evacuation Throughout the ETF Audible outside buildings and inside

administrative buildings
Public address system Throughout the ETF Audible throughout ETF
(ETF Only)
Portable radios Operations and maintenance personnel Communication to control room
Telephone ETF- control room, 2025E, 2025EA offices, Internal and external

MO-148,MO-269, 2025EC71. communications. Allows notification
LERF- MO-727 and 242AL71 instrument of outside resources (POC, HFD,

building, LERF Garage 242AL11 Hanford Patrol, etc.
TEDF- 225E(pump house 1), 225W (pump house

2), 6653 (sample building),
6653A (pump house 3)

Note: Sitewide communications and warning systems are identified in Permit Attachment 4, Hanford Emergency
Management Plan, (DOE/RL-94-02), Table 5.1.

Page 3 of 8



Hanford Facility RCRA Permit Modification Notification Form
Unit: Permit Part

Liquid Effluent Retention Facility & Pr IOeaigUi
200 Area Effluent Treatment Facility Pr lOeaigUi

Description of Modification:
Addendum J, §J.4.4:

J.4.4 Personal Protective Equipment

SPILL KITS AND SPILL CONTROL EQUIPMENT
TYPE LOCATION CAPABILITY
Acid suits In the spill response cabinets in 2025E Chemical protection for personnel

during containment and isolation
Respirators 2025E, 1_FloorRm. 201 Filtered air for recovery of known

hazards

WAC 173-303-830 Modification Class Class 1 Class '1 Class 2 Class 3
Please mark the Modification Class: X
Enter relevant WAC 173-303-830, Appendix I Modification citation number: B.6.d
Enter wording of WAC 173-303-830, Appendix I Modification citation:
B.6.d. Contingency plan, Changes in name, address, or phone number of coordinators or other persons or agencies identified in

the plan

Modification Approved/Concur u Yes Denied (state reason below) Re iew by ology:

Reason for denial:

F. W. Bond Date

Class I Modification December 31, 2010 Page 4 of 8



Hanford Facility RCRA Permit Modification Notification Form
Unit: Permit Part

Liquid Effluent Retention Facility & Pr 1,OeaigUi
200 Area Effluent Treatment Facility Pr iOeaigUi

Description of Modification:
Addendum J, §J.4.6:

J.4.6 Incident Command Post

The ICPs for the ETF/LERF are in ETF control room or 2025 EA-4 . Emergency resource materials are stored at
each location. The IC could activate the Hanford Fire Department Mobile Command Unit if necessary.

WAC 173-303-830 Modification Class Class 1 Class '1 Class 2 Class 3
Please mark the Modification Class: X
Enter relevant WAC 173-303-830, Appendix I Modification citation number: B.6.d
Enter wording of WAC 173-303-830, Appendix I Modification citation:
B.6.d. Contingency plan, Changes in name, address, or phone number of coordinators or other persons or agencies identified in

the plan

Modification Approved/Concur Yes Denied (state reason below) Reviewed by Ecology:
Reason for denial:

B. _ _ ._Bond Date

Class I Modification December 31, 2010 Page 5 of 8



Hanford Facility RCRA Permit Modification Notification Form
Unit: Permit Part

Liquid Effluent Retention Facility & Pr IOeaigUi
200 Area Effluent Treatment Facility Pr IOeaigUi

Description of Modification:
Addendum J, §J.6:

J.6 Plan Location and Amendments

Copies of this plan are maintained at the following locations:

" ETF control room

" Operations Managers office (Building 2025EA, Ree=n444)

This plan will be reviewed and immediately amended as necessary, in accordance with Permit Attachment 4, Hanford
Emergency Management Plan, (DOE/RL-94-02), Section 14.3.1.1.

WAC 173-303-830 Modification Class Class 1 Class '1 Class 2 Class 3
Please mark the Modification Class: X
Enter relevant WAC 173-303-830, Appendix I Modification citation number: B.6.d
Enter wording of WAC 173-303-830, Appendix I Modification citation:
B.6.d. Contingency plan, Changes in name, address, or phone number of coordinators or other persons or agencies identified in

the plan

Modification Approved/Concur jK Yes Denied (state reason below) Re wed by Ecology:

Reason for denial:

F. W._ Bond Date

Class 1 Modification December 31, 2010 Page 6 of 8



Page 7 of 8Class 1 Modificatio 0,
Hanford Facility RCRA Permit Modification Notification Form

Unit: Permit Part

Liquid Effluent Retention Facility & Part III, Operating Unit 3
200 Area Effluent Treatment Facility

Description of Modification:
Addendum J, Figure J.1: updated figure

Figure J.1 Evacuation Routes from 2025E

WAC 173-303-830 Modification Class Class 1 Class '1 Class 2 Class 3

Please mark the Modification Class: X

Enter relevant WAC 173-303-830, Appendix I Modification citation number: B.6.d
Enter wording of WAC 173-303-830, Appendix I Modification citation:
B.6.d. Contingency plan, Changes in name, address, or phone number of coordinators or other persons or agencies identified in

the plan

Modification Approved/Concur I Yes F]Denied (state reason below) Reviewed by Ecology:

Reason for denial:

F. W. Bond Date



Class 1 Modification December 31, 2010 Page 8 of 8
Hanford Facility RCRA Permit Modification Notification Form

Unit: Permit Part

Liquid Effluent Retention Facility & Pr IOeaigUi
200 Area Effluent Treatment Facility Pr iOeaigUi

Description of Modification:
Addendum J, Figure J.2: updated figure

Figure J.2. LERF and 200 Area ETF Site Plan

WAC 173-303-830 Modification Class Class 1 Class 11 Class 2 Class 3
Please mark the Modification Class: X
Enter relevant WAC 173-303-830, Appendix I Modification citation number: B.6.d
Enter wording of WAC 173-303-830, Appendix I Modification citation:
B.6.d. Contingency plan, Changes in name, address, or phone number of coordinators or other persons or agencies identified in

the plan

Modification Approved/Concur IE Yes Denied (state reason below) Rev iwed by Ecology:

Reason for denial:

F. W. Bond Date

Class I Modification December 31, 2010 Page 8 of 8



Class 1 Modification Replacement Section
December 31, 2010 Part Ill, OU-3, LERF & 200 Area ETF

Hanford Facility RCRA Permit Modification
Part III, Operating Unit 11

Liquid Effluent Retention Facility and 200 Area Effluent Treatment Facility

Remove and replace the following sections for Part IlIl, Operating Unit 3:

0 Remove Permit Conditions dated September 30, 2010 and replace with Permit Conditions dated December 31, 2010



Class 1 Modification
December 31, 2010

Replacement Section
Part 1ll, OU-3, LERF & 200 Area ETF

This page intentionally left blank.



Class 1 Modification
December 31, 2010

WA7890008967, Part III, Operating Unit 3
LERF and 200 Area ETF

1

2

PART III, OPERATING UNIT GROUP 3 PERMIT CONDITIONS

Liquid Effluent Retention Facility and 200 Area Effluent Treatment Facility

3 UNIT DESCRIPTION

4 The Liquid Effluent Retention Facility and 200 Area Effluent Treatment Facility (LERF and 200 Area
5 ETF) consists of an aqueous waste treatment system that provides storage and treatment for a variety of
6 aqueous mixed waste located in the 200 East Area.

7 This document sets forth the operating conditions for the LERF and 200 Area ETF.

8 Operating Unit Group 3:
Chapter 1.0

Chapter 3.0

Chapter 4.0

Chapter 5.0

Chapter 6.0

Addendum J

Chapter 8.0

Chapter 11.0

Permit Attachment 6

II.3.A.1

III.3.A.2

11.3.13

II.3.B. 1

Part A Form, dated October 1, 2008

Waste Analysis Plan, dated June 30, 2007

Process Information, dated December 31, 2007

Groundwater Monitoring (PNNL- 11620 & WHC-SD-EN-AP-024), dated
June 30, 2008

Procedures to Prevent Hazards, dated June 30, 2007 (also refer to Permit
Attachment 3)

Contingency Plan, dated December 31, 2010

Personnel Training, dated June 30, 2008

Closure and Post Closure Requirements, dated October 2006

Reports and Records, dated September 30, 2010

COMPLIANCE WITH UNIT SPECIFIC PERMIT CONDITIONS

The Permittees shall comply with all requirements set forth in the Hanford Facility
RCRA Permit (Permit) as specified in Permit Attachment 9, Permit Applicability Matrix,
including all approved modifications. All chapters, subsections, figures, tables, and
appendices included in the following unit specific Permit Conditions are enforceable in
their entirety.

In the event that the Part III, Operating Unit Group 3 Permit Conditions conflict with the
Part I, Standard Conditions and/or Part II, General Facility Conditions of the Permit, the
unit specific conditions for Operating Unit 3, LERF and 200 Area ETF prevail.

UNIT SPECIFIC CONDITIONS

Portions of Permit Attachment 4, Hanford Emergency Management Plan,
(DOE/RL-94-02) that are not made enforceable by inclusion in the applicability matrix
for that document are not made enforceable by reference in this document.

1 of 2
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10

11

12
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14
15

16

17

18

19

20 I1.3.A

21
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33



Class 1 Modification
December 31, 2010

WA7890008967, Part III, Operating Unit 3
LERF and 200 Area ETF

1
2
3
4
5 This page intentionally left blank.

2 of 2



December 31, 2010 WA7 89000 8967, Operating Unit 10, WTP

Hanford Facility RCRA Permit Modification Notification Forms

Part IlIl, Operating Unit 10
Waste Treatment and Immobilization Plant (WTP)

PCNs for quarter ending December 31, 2010:

PCN Number
24590-HLW-PCN-ENV-08-003
24590-HLW-PCN-ENV-10-004
24590-HLW-PCN-ENV-10-006
24590-HLW-PCN-ENV-10-008
24590-HLW-PCN-ENV-10-009
24590-HLW-PCN-ENV-10-010
24590-WTP-PCN-ENV-08-011

Form Approval Date
12/20/10
12/17/10
12/20/10
12/17/10
12/17/10
12/17/10
11/4/10

Facility
HLW
HLW
HLW
HLW
HLW
HLW
WTP



December 31, 2010 WA7 89000 8967, Operating Unit 10, WTP
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Page 1 of 3

Quarter Ending 12/31/10 24590-HLW-PCN-ENV-08-003

Hanford Facility RCRA Permit Modification Notification Form

Part IlIl, Operating Unit 10

Waste Treatment and Immobilization Plant

Index

Hanford Facility RCRA Permit, Part Ill, Operating Unit 10, Waste Treatment and Immobilization Plant
Replace Mechanical Data Sheets 24590-HLW-MVD-HOP-00015 and 24590-HLW-MVD-HOP-00016
(Activated Carbon Adsorbers) in Appendix 10.6 of the Dangerous Waste Permit (DWP).
Replace Engineering Specification 24590-WTP-3PS-MWKO-T0001 (Activated Carbon Bed Adsorbers) in
Appendix 7.7 of the DWP.

Submitted b Co-Operator:

D. M. Bus

wby ORP Progr' Office:

D te D. L. Noyes

24590-SENV-F000] I Rev 24 (Revised 9'16'20 10)

Page 2 of 3:

Date
V

Ref: 24590-WATP-GPP-SENV-0I0



Page 2 of 3

Quarter Ending 12/31/10 24590-HLW-PCN-ENV-08-003

Hanford Facility RCRA Permit Modification Notification Form

Unit: Permit Part:

Waste Treatment and Immobilization Plant Part III, Operating Unit 10

Description of Modification:
The purpose of this Class 1 modification is to update the following Mechanical System Data Sheets (24590-
HLW-MVD-HOP-00015 and 24590-HLW-MVD-HOP-00016) and Engineering Specification (24590-WTP-3PS-
MWKO-TOO01) for the Activated Carbon Bed Adsorbers.

The following are being submitted to replace those currently in Appendix 10.6 and Appendix 7.7:

Appendix 10.6
Replace: 24590-HLW-MVD-HOP-00015, Rev. 1 With: 24590-HLW-MVD-HOP-00015, Rev. 3

24590-HLW-MVD-HOP-00016, Rev. 1 24590-HLW-MVD-HOP-00016, Rev. 3

Appendix 7.7
Replace: 24590-WTP-3PS-MWKO-T0001, Rev. 3 With: I 24590-WTP-3PS-MWKO-T0001, Rev. 4

This modification requests Ecology approval and incorporation into the permit the specific changes to the data
sheets and specification that are identified by revision bars that have been issued since the last revision of the
permitted versions. Revisions are the result of ongoing design (changes from vendor preliminary data to vendor
detailed design) and incorporate general criteria from a design verification review. The following identifies the
significant changes that have been revised on the attached data sheets and specification:

Mechanical System Data Sheets
* Incorporated Technical Change Notice 24590-QL-MRA-MWKO-00001 -T0003
* Updated process data, material data, nozzle loads, thermal information and connecting pipe details and

general notes
* Updated fire suppression system data
" Updated activated carbon data
" Added equipment qualification data
" Incorporated SDDR 24590-WTP-SDDR-M-06-00287 by reference
" Updated process calculation and P&ID references

There are no outstanding change documents associated with the material selection data sheets.

Engineering Specification
" Changed Appendices B & C testing scope from Seller to Buyer
" Deleted Figures 1 & 2 and replaced with P&ID reference
" Renamed Tables 1 and 2
* Added instructions for including WTP piping and supports into Supplier Analysis
* Added carbon media loading requirements
" Changed LAW instrumentation scope from supplier to WTP

24590-SENV-FOOOI 1 Rev 24 (Revised 9'16'2010) Ref:- 24590M\NTP-GPP-SENV-O0



Page 3 of 3

Quarter Ending 12/31/10 24590-HLW-PCN-ENV-08-003

The following outstanding change documents have not been incorporated into the specification:
" 24590-QL-MRA-MWKO-00001-TOO01
" 24590-QL-MRA-MWK-00001-T0003
* 24590-QL-MRA-MWKO-00001 -T0004
" 24590-QL-MRA-MWKO-00001 -T0005
" 24590-WTP-3PN-MWKO-00006
" 24590-WTP-3PN-MWKO-00007

WAC 173-303-830 Modification Class: Class 1 Class 1 Class 2 Class 3
Please mark the Modification Class: X
Enter relevant WAC 173-303-830, Appendix I Modification citation number: NA
Enter wording of WAC 173-303-830, Appendix I Modification citation:
In accordance with WAC 173-303-830(4)(d)(i), this modification notification is requested to be reviewed and approved as a
Class 11 modification. WAC 173-303-830(4)(d)(ii)(A) states, "Class I modifications apply to minor changes that keep the
permit current with routine changes to the facility or its operation. These changes do not substantially alter the permit
conditions or reduce the capacity of the facility to protect human health or the environment, In the case of Class 1
modifications, the director may require prior approval."

Modification
Approved/Concur:
Reason for denial:

Yes [] Denied (state reason below) Reviewed by Ecology:

J. J.W ,e Date

24590-SENV-FOOOI I Rev 24 (Revised 9/16/2010) Ref: 24590-WATP-GPP-SEN V-0 10



S
River Protection Project

Waste Treatment Plant

MECHANICAL DATA SHEET
PLANT ITEMNo.ACTIVATED CARBON ADSORBER P459T ITEMVNo
24590-HLW-MV-H

iSauu. b'N
RPP-WTP PDC

24590-HLW-MV-H

R11188606

OP-ADBR-00001A
)P-ADBR-00001 B

Data Sheet No. Rev.

3

Protect. RPP-WTP Description: Activated Carbon Adsorber for Mercury
IAbatement

Project No: 1 24590 Mech Drawing:'
Site. I Hanford P&ID: 24590-HLW-M6-HOP-00011. Rev 0

System HOP (Melter 1) Process 24590-HLW-M4C-HOP-00011, Rev 1
Calculations: 24590-HLW-MKC-HOP-00013, Rev I

Process flow diagram: 24590-HLW-M5-Vi7T-00004. Rev 5 Specification: 24590.WTP-3PS-MWKO-T0001, Rev 4

General Data
Qualito Level 1 0 CodeStamp N/A
Seismic Category I SC-Ill NB Registration N/A
Design Code General Note 2 Design Life 40 yrs (Process Note 3)

Process Data (General Note 4)
Oftqas ConditionsIniet): /ffgps Composition (n/et):

Parameter Actual Conditions (Process Note 7) Major Offgas Actual Composition (Process Note 7)

Nominal Maximum Design Components Nominal, Volume % Maximum, Volume %
SCFM 1,403 1,646 2.000
ACFM 1,807 2.219 2,633 N2 70.9

Mass Flow tb/hr 6,127 7,001 N/A 02 19.0 17.6

Temperature *F 197 230 250 H10 8.89 15.5

Pressure in-w.g. -5.2 4 (Process Note 4) CO 2  0.375 0.40

Density lb/ft0  0.0565 0.0526 NIA Ar 0.85 0.79

Relative Humidity (Process Note
Operating / 10.7 NIA
Abnormal 11.7 100

100alMxiu

Allowable Pressure Drop (Process Note 2) in-w.g.

Process Notes.

1. Carbon adsorbers shall be operated in series during normal operation.
2. Alowable pressure drop is for both carbon adsorbers HOP-ADBR-00001A

and B operating in senes (12 in-w.g. total) and shall be based on end of
bed life.

3 Design life for each of the activated carbon adsorber primary beds, at a
minimum, shall be for one year at Nominal condition of Mercury with the
adsorbers operating in series Design life for the activated carbon
adsorber guard beds (combined for two adsorbers) shall be for one
year at Nominal conditions based on specified HCI, HF, 12, SO 2, HNC 2
and HNO3 loading with the adsorbers operating in series.

4 Equipment design pressure (Positive) shall be determined by Seller based
on pressures generated during a carbon bed fire and activation of the fire
suppression water

5 Maximum component rates are based on the Bounding Condition. except
CO, Hg. HCI. HF. 1, SO2. HNO, and HNO 3. which are based on the
Maximum Condition. Bounding/ maximum conditions are used to
assess the maximum credible impact on bed life due to competitive
effects during Appendix B and C testing Irefer to Engineering
Specifications. 24590-WTP-3PS-MWK-TOO1).

6. Personnel Protection insulation is required for surfaces with temperature
of 140 IF and above.

7 Values listed are representative of specific oftoas conditions as a whole
and not as individual parameters For example, Ine Nominal Relative
Humiditv is oepenoenl upon the Nominal Temperature Fo this reason.

12 Minor Offgas (Process Note 3 (Process Note 5)
Components kgmhour kg/hour

NH3 2.96E-03 3.19E-02
NO 4.17E-01 1.88E+00
N2C 7.27E-03 1.50E-01
NO2  6.24E-02 2.25E+00
C 8.80E-03 1.70E-02
H2  2.49E-03 8.79E-02

HCI 3.31E-03 6.58E-03
HF 1.98E-03 3.99E-03

1.11E-03 1.11E-03
S02 4.24E-03 6.70E-03

HNO 2  9.69E-03 4.31E-02
HNO3 9.53E-03 2.85E-02
VOC 2.40E-03 3.20E-03

Particulate 1.20E-12 2.11E-10
Mercury Concentration

Condition
I MaximumParameter Nominal (Process Note 51

(pioiosami kgnour (iiosonm kpinour
Hg Mass 7.660 1.66E-02 52.600 1.25E-01Plow _ _______

Required Decontamination Factor (DF) > 1000
for Hq to complv witn <45 uqodscrn -

Removal Efficiency for l >90%

Page 1 of 12

24590-MLW-MVD-HOP-00015
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24590-HLW-MVD-HOP-000-15 3

some values in the Maximum Condition column may actually be less than
those listed in the Nominal Condition. Removal Efficiency for HCI or HF >

8. The abnormal operating condition is isolation of the carbon bed
adsorbers without purge of moisture from the interior gas spaces.
As the offgas cools the relative humidity increases to 100%. Further
cooling of the offgas results in levels of adsorption within Removal Efficiency for SO 2  >90%

the primary and guard beds and condensation on the
internal walls of the adsorbers. Minimum time between Carbon Media (Process Note 3)

change-out: Primary Bed 12 months
Guard Bed 12 months

Material Data

Process Pipe and Housing Fabrication -
Pipe Class IS11V Valve Material 316 / 316L SS
Inlet Piping Size 14 inches Valve Trim TRIM 12, API 600
Outlet Pioing Size 14 inches Flange Material 316L SS
Housing 316L SS Gasket Material 1SpiralWoundlFlat, Graphite
Activated Carbon Beds Screens 316L SS Flange Rating CL 150 RF B16.5

Housing Insulation / Calcium Silicate ASTM C533, Type I 10.024"
Pipe schedule TBD Jacket thk. SST ASTM A240

Calcium Silicate ASTM C533, Type I 10.024"
Pipe Material 316 1 316L SS Pipe Insulation I Jacket thk. SST ASTM A240

Fire Protection Pipe -
Pipe Class S11V I Valve Trim Trim 12, API 600
Inlet Piping Size * 2 inch Fiance Material 316L SS

Pipe Schedule 40S Gasket Material 316L SS SP-WND I Graphite Filled
Pipe Material 316 1 316L SS Flange Rating CL150 RF B16.5

Valve Material 316L SS

Appurtenances and Other items -
Support Frames Carbon Steel Drain Line Flanqe Material 316L SS
Pipe Supports Carbon Steel Drain Line Flange Rating CL150 RF B16.5
Maintenance Platforms Carbon Steel Radar Guide Design (General Note 7)
Flange Bolts / Nuts ASTM F593 I ASTM F594 Radar Guide Pipe/Flange Material I_*
Fire Suppression Drain Pipe Material 3161 316L SS Radar Guide Pipe Size _ _*

Fire Suppression Drain Pipe Schedule 40S Radar Guide Pipe Schedule _ _*

Drain Line on/off valve '2 inch Manual Ball Valve Radar Guide Pipe Flange _ _*

Bed Fire Suppression System
Fire Detection Method: I Differential CO. Monitor Information on Fire Suppression by Flooding Carbon Beds

Fire Suppression Activation Method: Automatic Bed Isolation Flowrate: I 22 gpm per unit
Primary Fire Suppression Method: Isolate Carbon Beds Pressure: 50 psig

Secondary Fire Suppression Method: I Flood Carbon Beds Total Volume of Water: 5400 gal
Fluid Type for Carbon Bed Flooding: Fire Service Water Total Time to Fill Vessel: * 240 minutes

Liquid Level Control Method: Radar Liquid Level Drain Pipe Line Size: 2 inch
____________________________Indication

Connection of a hose and opening of a supply valve (by others) will be required to initiate the flow
Liquid Level Control Logic: of Fire Protection Water to a carbon bed. The Fire Protection Water supply valve will be manually

closed at a pre-determined liquid level.
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Design Data
Nozzle Loads at Buyer Interface (General Note 5)

Outlet Nozzle:
Nozzle # Nozzle ize rientation Load Case Fx(Ibs) FY(Ilbs) Fz (Ibs) Mx (ft-lbs) My (ft-lbs) Mz(ft-bs)

Weight 500 1.500 500 2,100 1 1.000 1,000
N01 14 in Horizontal Seismic 2.700 2,000 9,400 5,600 1 12,300 5.000

Thermal 1.000 1.000 2.700 2,500 L 2,500 3,000

Outlet Nozzle:
Nozzle# Nozzle Size Orientation Load Case Fx(lbs) Fy(lbs) F2 (lbsi I M I(ft-4bs) My (ft-lbs) M (f-lbs)

Weight 500 1.500 500 1.800 1.000 1,000
N02 14 in Horizontal Seismic 1.100 2.400 1,200 3.500 2.100 2.200

I Thermal 2,300 2.400 1.000 7.100 2.200 10.300

Note: Values are x = North/South, y = vertical, z = East/West. Note: Forces and moments are +i- and in Global x, y. z direction.

Thermal Information:
Room # H-A123 I Maximum Heat Loss 5 kw (per unit)
Room Temperature 597-83 F I For design purposes use a thermal cycle
Earth Temperature Beneath Slab 70 'F (Fixed) -Thenrmal Cycling frequency of once every two (2) monthsI
Concrete Slab Base ThicKness 72 Inches Frequency: for the life of the plant (40 years).
Thermal Conductivity of Concrete Slab 1.8 W/i m / K

Activated Carbon Data: Prmary Bed Guard Bed
Manufacturer * Donau Carbon Donau Carbon
Model - Kombisorb BAT37
Description * A mixed product composed by inert

material and impregnated. cylindrically
shaped activated carbon (ratio of mixture
30:70).

Activation element/ % Loading Sulfur compounds/
Media form (granular, pellet, etc.) I Extruded & Granular
Size of carbon media (mm) 3-5
Bulk density 0.5 gpcc (31.2 lbtft)
Total Bed Loading, Lbs/ Lb Media * (Mercury) (iodine)

SI (Acid Gases)
Number of beds per vesse * Two Two
Arrangement * Rectan gular parallel beds Rectangular parallel beds
Residence time. sec (at design flow rate in ACFM) (at design flow rate in ACFM)
Thickness of bed. in 20 10
Totai media volume. ft' per vessel * 220 110
~otal media weiaht. lbs oer vessei_ 6860
Spacing between beds, in 4 * 4 and 8
Face velocity thru carbon. fpm I (at design flow rate in ACFM) (at design flow ratein ACFM)
Max. allowable temp. "F
Min. allowable temp, "F Ambient Ambient

Houseivessel -

Maternal/Thickness [* 0.375" 316L SS with external stiffeners
Vessel dimensions. (L x W x H) - 138' x 112" x 156"
Total weight of vessel est. lbs per vessel
Weight of vessel with carbon. lbs |' lbs
Design pressure. in-w.g. in-w.g (Refer to Process Note 4. Positive design pressure is 126 in-Wg)
Operating pressure, in-w.g. inw.g
Desion temperature. 'F
Recommended housino insulation: I Calcium silicate and/or foam glass

Material/Thickness in 7 inches on sides, 1 inch over stiffeners
Thermal Cond. Btu-in/hr ft''F 0.39
Method of Attachment Mechanical support via outer iacket and/or straps

Unloadino on/off valve *8 each Der vessel. each 8" size 14 ea. for Primary Bed)
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MECHANICAL DATA SHEET

ACTIVATED CARBON ADSORBER PLANT ITEM No.24590-HLW-MV.HOP-ADBR-OflOD1A
River PotectIOn Project 24590.HLWMV-HOP-ADBR-OO 01B
Waste Treatment Plant D Sheet No. Rev.

2459"-LW-MVD-HOP-00015 3

Discharge Filter -

Manufacturer I American Air filter
Type of filter Extendwd surface mini-pleat with metal sides
Filter material * microglass paper
Filter frame material I * stainless steel type 316
Dimensions of filter, (L x W x H) 23-318" x 23-3/8" x 3-3/4"
Weight of filter, lbs __*_15 lbs
Number of filters per vessel _ __2
Filter rating (efficiency, particle size) 99% on 5 micron particles
Flow rate capacity, scfm * 2000 per fi__
Max. allowable temp, 'F 250
Min. allowable temp ' F Ambient

Connecting Pipe -
Pipe size, in I 14
Material/Thickness, in
Total length of piping, ft f
Valve type, (gate, butterfly, etc.)- General Note 8 * butterfly
Weight of valve, lbs *
Valve manufacturer *
Total number of valves *
Actuators (air operated. rack and pinion, FC)
Actuator manufacture *

Weicht of actuator
Actuator operating pressure (min. and max.) *
Opening time, seconds *
Total number of Actuators *

Required instrument air supply, scfm
Recommended piping insulation: Calcium silicate or foam glass

Material/Thickness. in I ' inches
Thermal Cond, Btu-in/hr ft' F 0.39
Method of Attachment straps

Pneumatic Loading Equipment:
Manufacturer N/A
Blower size, horsepower N/A Note:
Blower electrical load, watts N/A System designed to permit loading directly from bulk bags or
Required voltage for blower N/A drums into beds without the need for pneumatic loading
Skid envelope size, (L x W x H) N/A devices.
Skid weight, lbs
Skid transportation/mobility *_ NA
Estimated time to load the vessel ___A

Optional Electric Pre-Heater:
Manufacturer ] N/A
Heater element electric loac, watts j N/A
Required voltage for heater elements. V N/A
an electric load, watts *NA Note:

-Required voltage for fan, V NA Electrical Pre-Heater no longer proposed - considered
Fan size, horsepower N/A unnecessary.
Skid envelope size, (L x W x H) N/A
Skid weight, lbs N/A
Skid transportationimobility N/A
Estimated time to preheat the carbon. hrs N/A
Total electric load for skid. watts N/A
Total required voltaoe * N/A
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Construction Data: (To be determined OV the supolier when not snecified bv the buver)

Envelope Dimensions (L x W x H) ft (25'x 11' x 31') Shipping Dimensions (L x W x H) ft Each 3 trailers
Envelpe Dmensons Lx Wit H ftE25'h Load 15' x 10' X 9'

Operating Weight of unit (two vessels) Ibs Shipping Weight lbs * 71.500
Full Water Flood Weicht of unit (two vessels) libs

Corrosion Data:

Corrosion Allowance. In 0.010 (General Note 6)

General Notes:

1. Data marked with an asterisk (*) to be provided by Vendor.
2 The adsorber housing pressure boundary is designed and fabricated to ASME BPVC, Sec V1II, Div 1, the adsorbers and fire protection

system are designed and fabricated to applicable ASME AG-1 requirements and the interconnect piping and valves are designec and
fabricated to ASME B31.3 - 1996. The packaged unit is tested to ASME AG-1 with ASME AG-ia-2000 Addenda, and the pressure boundary
pneumatically tested per ASME BPVC. Sec Vill, Div 1.

3. Contents of this document are Dangerous Waste Permit affecting.
4 Ref. 24590-HLW-M4C-HOP-0001 1, HLIW Melter Offgas System Design Basis Flowsheets. Unless otherwise noted. Nominal values represent

Nominal Ofigas Conditions and Maximum values represent Maximum Offgas Conditions.
Ref. 24590-HLW-MKC-HOP-00013, HLWActivated Carbon Bed Operating Conditions and Process Design Requirements.

5 Ref. CCN 204114 for nozzle design loads for HOP-ADBR-0001AB.
6. Ref. 24590-HILW-N1D-HOP-00003, Corrosion Evaluation. A value of 0.010 is used for conservatism.
7. Ref. 24590-WTP-J8-50-00001, Radar Installation Wave Guide Spool Joining Details (Detail 2).
8. Ref. 24590-HLW-M6-HOP-00011 and .20011 Note 6- Valves shall be triple offset disk with a leak tightness better than FCI 70.2 Class

VI. Valves shall be fire resistant and composed of metal or metal-graphite seats.
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HLW Adsorber Layout:

Layout Notes

* Process Inlet and Outlet
nozzles are shown for
clarity. Other nozzle
locations will be per
Seller

* Carbon bed, piping.
support frame, and
maintenance platiorm
layout shall be per Selle-
meeting the
requirements of
engineerng specification
2459O-WTP-3PS-MWKD
T0001,

* Pneumatic loading
system shall De located
per Seller's design.

I

I-
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HLW Adsorber Sketch:

Note: Dimensions provided below are for reference only. See suppler detail drawings for actual dimensions.

Momr EiiVAl7Ol ft

t~

4._ '
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Equipment Identification

Full Component Tag Number or BNI 24590-HLW-MV-HOP-ADBR-0000 A Safety Classification
IStock Code Number

k24590-HLW-MV-HOP-ADBR-00001 B SC E SS

Equipment Datasheet Number 24590-HLW-MVD-HOP-00015 E APC-PAM

Description Activated Carbon Adsorber Seismic Category

El SC-I El SC-Il

C SC-IlI El SC-rV

rl SC-Ill Seismic Interaction only

Location (Facility / Building and Located in HLW Room H-A123 at 0'-0" Elevation.
Room No.)

Safety Function(s) The following are credited safety functions of the Activated Carbon Bed Adsorbers for either a Seismic
or Fire DBE. (P&ID 24590-HLW-M6-HOP-000 II identifies equipment/ instruments/ interlocks that are
not within Seller's scope).

Activated Carbon Adsorber Skid: Primary Confinement of Offgas during and after either a
Seismic or-Fire DBE.

CO Gas Analyzers &.Interlocks (by others): The carbon monoxide detector(s) and analysis
devices must be sufficiently sensitive to register an increase in carbon monoxide across the bed under the
full range of melter operations and offgas flows and actuate the fire suppression system isolation valves.

- Carbon Bed Isolation Valves (Seller's scope): The carbon bed isolation valves must seal
sufficiently tight to limit the amount of offgas that enters the bed to a level that starves the fire of oxygen
and causes it to self-extinguish.

- Carbon Bed Bypass Valves (by others): The bypass valve shall automatically fail open once
the carbon bed isolation valves have been activated. The bypass valves in the secondary offgas system are
designed to open when a portion of the secondary offgas train is isolated in order to prevent blockage of
the offgas system.

I (Reference 24590-WTP-PSAR-ESH-01-002-04)

Equipment Safety Function Type Passive Mechanical Active Mechanical E Electrical

24590-HLW-MV-HOP-ADBR- Operation of Carbon Bed
00001 A/B Isolation Valves- Fire DBE only

Seisrruc Safety Function Seismic Operability Requirements

Yes E No E During Seismic Event El After Seismic Event 0 None

Equipment Environmental Qualification (EEQ)
(Para meter values stated in this section do not include process conditions or operation induced conditions)

Classification ofEnvironment g Mild O Harsh Qualified Life (years) E 40 E Other
C3/R2 I EQ Note 5

Parameter

Parameter [ Duration Duration
Parameter Type/Units Value (number) Units WTP Source Document Number

Normal Ambients

I High Temperature (IF) 83

24590-ENG-F065 Rev 4 (Revised 12/15/2009)

Note A Years 24590-HLW-U0D-W 6T-0000 I

S

Ref: N/A
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Equipment Environmental Qualification (EEQ) (continued)

Parameter
Parameter Duration Duration

Parameter Type/Units Value (number) Units WTP Source Document Number

Normal Ambients

Low Temperature (IF) 59 Note B N/A 24590-HLW-UOD-WI6T-00001

High Relative Humidity (%RH) too Note C N/A 24590-HLW-UOD-WI6T-00001

Low Relative Humidity (%RH) 10 Note C N/A 124590-HLW-UOD-WI6T-00001
I High Pressure (in.-w.g.) 0 Note D N/A 24590-HLW-U0D-W16T-00001

Low Pressure (in.-w.g.) -0.4 Note D N/A ]24590-HLW-U0D-WI6T-0000I
Radiation Dote Rate (mRad/hr) 10 40 lYear 24590-HLW-UOD-WI6T-00001Raditio Dos Rae (mRd(N)ote E-1

Plant/Process Induced Vibration j Yes E No

Additional Normal Ambient Information: EQ Notes I & 2

Abnormal Ambients

High Temperature ("F) 153 8 hours / year 24590-HLW-UOD-WI 6T-00001

Low Temperature (F). 40 Note B N/A 24590-HLW-UOD-W6T-00001

High Relative Humidity (%RH) 100 Note C N/A 24590-HLW-UOD-W16T-00001

Low Relative Humidity (%R1H) 3 Note.C N/A 24590-HLW-UOD-W 16T-00001

High Pressure (in.-w.g) 4 Note D N/A 24590-HLW-UOD-W 16T-00001

Low Pressure (in.-w.g) -6.7 Note D N/A 24590-HLW-UOD-WI6T-00001

Radiation Dose Rate (m.R/hr) 10 0 Y cars 24590-HLW-UOD-W16T-0000l
(Note E-1)

Exposure to Wet Sprinkler System 0 Yes [ No 2 hours 24590-HLW-UOD-W1 6T-00001

Additional Abnormal Ambient EQ Notes I & 2Information

Design Basis Events (DBE) Ambients

High Temperature (IF) 184 2 hours 24590-HLW-U0D-W16T-00001

Low Temperature (IF) 40 Note B N/A 24590-HLW-U0D-W]6T-00001

High Relative Humidity (%RH) 100 2 hours 24590-HLW-UOD-WI6T-0000I

Low Relative Humidity (%RH) 22 hours 24590-HLW-U0D-W16T-00001

High Pressure (in.-w.g) 4 8 hours 24590-HLW-UOD-W]6T-00001

Low Pressure (in.-w.g) -6.7 8 hours 124590-HLW-UOD-W6T-00001

Radiation Dose Rate (mR/hr) 10 N/A hours 24590-H-LW-UOD-WV6T-00001

E Yes Eo 4
Submergence EQ Note N/A hours 24590-HLW-U0D-W16T-0000I

Chemical/Spray Exposure E3 Yes Z No N/A hours 24590-HLW-UOD-W16T-00001 (EQ Note 4)

Additional DBE Information

DBE Chemical Exposure Details

24590-ENG-F00065 ReN 4 (Reviscd 12!15/'2009 R c ": N ,A
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DBE Chemical Exposure Details

DBE Chemical Types / Concentrations N/A (EQ Note 4)

Electrical Interfaces Supporting the Safety Function

Power Supply Voltage (VAC, VDC) (SELLER) 120VAC
Power Supply Frequency (Hz) (SELLER) 60 Hz

Power Connection Method (SELLER) Terminal Blocks

I/O Signals to/from Equipment (SELLER)

110 Connection Method (SELLER) Terminal Blocks

Mechanical Interfaces
Mounting Configuration (orientation) See 24590-HLW-P1-POIT-00002 for WTP General Arrangement Drawing.

Mounting Method (bolts, welds, etc.) 12" x 12" x 1 " steel base plate welded (3/8" fillet weld) to WTP embedded steel plate (6 PL). See
24590-HLW-DD-S13T-00067 for embed quantity and locatioit. See 24590-PTF-DDrS13T-00201
for embed detail. See 24590-QL-POA-MWK-00001-05-00001 for supplier General Arrangement
Drawing.

Auxiliary Devices Carbon Monoxide Gas Analyzer, Mercury Monitor, 14" Isolation Valves-and Actuators, Interlocks.

Equipment Seismic Qualification (ESQ)

Parameter Titic Reference/Document Version/ IRemarksParameter_________ TlNumber Revision

WTP Seismic Design Engineering Specification for Structural 24590-VP-3PS-FB0- 4
Specification Design Loads for Seismic Category III & IV T0001

Equipment and Tanks

Specified Seismic Load Engineering Specification for Structural 24590-WTP-3PS-FB0l- 4
Parameters Design Loads for Seismic Category III & IV T0001

Equipment and Tanks

24590-ENG-F00065 Re% 4 (Revised 12/15,2009)

S

Ref: N/A
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Equipment Qualification (EQ) Notes and Additional Information

A. For thermal aging, the high normal temperature shall be assumed to subsist for 40 years less the duration of the high abnormal temperature.
For any lesser qualified life, the normal and abnormal condition durations shall be assigned proportionally The abnormal temperature, is stated
to subsist for a certain number of hours per year. It shall be taken to subsist for this number of hours for each year of the qualified life.

B. The ability to provide the safety function at the low normal temperature, the low abnormal temperature or the low DBE temperature
(whichever be the lowest) shall be established by test, analysis, or operating experience. The thermal aging at these respective o,
temperatures will be conservatively covered by the thermal aging per item a) above. Therefore, no duration is assigned for the low
temperatures.

C. The ability to provide the safety function at the extremes of the normal and abnormal humidity conditions, taking into consideration the high
and the low normal and high and low abnormal, shall be established by test, analysis, or operating experience. No duration is assigned for the
normal and abnormal humidity conditions.

D. If the performance of the safety function of the equipment is affected by ambient pressure, the ability to provide the safety function at the
extremes of the normal and abnormal pressure conditions, taking into consideration the high and the low normal and the high and low
abnormal pressures, shall be established by test, analysis, or operating experience. No duration is assigned to the normal and abnormal
pressure conditions.

E. I) If the abnormal radiation dose rate is the same as the normal radiation dose rate, the normal radiation dose rate shall be assumed to subsist
for 40 years, or any lesser qualified life, and the duration of the abnormal radiation dose rate is "0."

(2) If the abnormal radiation dose rate is higher than the normal radiation dose rate, the abnormal radiation dose rate shall be assumed to
subsist for 40 years, or any lesser qualified life, and the duration of the normal radiation dose rate is "0."

F. The DBE conditions shall be taken to subsist for the stated number of hours following the qualified life of the equipment.

G. Spray due to fire sprinkler actuation shall be taken to occur once over.the entire qualified life duration for a period of 2 hours, even if the
qualified life is a period less than 40 years. If spray qualification is provided for DBE conditions (whether for water or chemical spray), then
separate qualification for the fire sprinkler spray need not be provided.

H. The values stated in this EQD are the ambients and do not include the thermodynamic and radiation conditions imposed by the process fluids,
self-heating, etc. The data pertaining to process fluid and service induced parameters are to be taken into account where significam, such as in
thermal aging analyses. These data can be obtained from the equipment data sheets or the Equipment Specification.

I. Equipment that is to be installed in inaccessible locations must be qualified to a 40-year life without the need for maintenance or replacement.

ADDITIONAL EQ NOTES:

1) Ambient conditions shown for equipment qualification are not to be misinterpreted to represent process conditions for melter offgas.

2) Where pressure is given in inches of water column (in-w.c.) in the source document, it is generally assumed that this is in reference to
atmospheric pressure and is therefore equivalent to inches of water gage (in-w.g.).

3) SELLER's equipment design to preclude submergence of sensitive components of the skids.

4) Ammonia and nitric acid listed in the HLW Room Environment Data sheet, 24590-HLW-UOD-W6T-00001, Rev I are N/A for DBE
Exposure as follows:

- The nitric acid pipe line identified in CCN 156336 is not located in room H-A123.

- Confinement of ammonia is achieved by designation of the ammonia lines in HLW as SS, seismic category SC-Ill.
5) If qualified life is other than 40 years, SELLER shall submit the maintenance frequency for components not meeting the 40- year requirement.

245 91-ENG-F00065 Rc\ 4 (Rcvisec.: !2!l5i2L Rcf: I',
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Please note that source, special nuclear and byproduct materials, as defined in the Atomic Energy Act of 1954 (AEA), are regulated at the US
Department of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA authority. DOE asserts, that pursuant to the AEA It has
sole and exclusive responsibility and authority to regulate source, special nuclear, and byproduct materials at DOE-owned nuclear facilities.
Information contained herein on radionuclides is provided for process description purposes only.

Safety Screening required?: Yes X No _ (If yes per 24590-WTP-GPP-SREG-002, E&NS signature required below.)

PA /C/

3 Major revision. Revision trangles not used. M. O'Neil R._Jabnsk T. Valenti G. Goosby C. Meng Roth
Updated Quality Level, Process Data, Material Data,
Bed Fire Suppression System Data. Design Data,

2 and Activated Carbon Data. Added Equipment
Quailfication Data. Incorporated SDDR 24590-WTP-
SDDR-M-06-00287 by reference. M. O'Nei R. Jabonski C. Knauss G. Goosby C. Menc J. Julyk 4/08/08
Revised to comply with Code 1 PO submittal 1
24590-QL-POA-MWKO-00001-09-00001 in A. Benamou
accordance with CAR # 24590-WTP-CAR-DA-05- J. Rouse D.Pease C. Morley J.Julyk 12-06-05
120, Added Environmental Qualification.

Issued for Purchase J. Rouse D. Pease C. Morley - M. Hoffmann 9-20-04

e. Reason for Reviseon System Enineer Checker Reviewed E&NS Approved Date
I______ . _______ Engineer__
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ISSUED By
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24590-HLW-MVD-HOP-00016 3

Project: IRPP-WTP Description. Activated Carbon Adsorber for Mercury
Projct:RPPWTP escipton. Abatement

Project No: 24590 Mech. Drawing:*
Site: T Hanford P&ID: 24590-HLW-M6-HOP-20011, Rev 0

System: HOP (Melter 2) Process 24590-HLW-M4C-HOP-00011, Rev 1
Calculations: 24590-HLW.MKC-HOP-00013, Rev 1

Process flow diagram: 24590-HLW-M5-V17T-20004, Rev 1 Specification 24590-WTP-3PS-MWK0-T0001, Rev 4

General Data
Quality Level Q Code Stamp NA
Seismic Category SC-ll NB Regstration NIA
Design Code General Note 2 Desion Life 40 yrs (Process Note 3)

Process Data (General Note 4)
Offoas Conditions (inletl: Oftoas Composition (Inlet):

Parameter Actual Conditions (Process Note 7) Major Offgas Actual Composition (Process Note 7)

Nominal Maximum Design Components Nominal. Volume % Maximum, Volume %
Vol. Flow SCFM 1,403 1,646 2.000 N, 70.9 65.7

_ ACFM 1.807 2.219 2,633

Mass Flow lb/hr 6,127 7,001 N/A 02 19.0 17.6

Temperature IF 197 230 250 H20 8.89 15.5

Pressure in-w.g. -5.2 -4 (Process Note 4) CO2  0.375 0.40

Density I6/fl 0.0565 0.0526 N/A Ar 0.15 0.79

Relative Humidity (Process Note
Operating % 10.7 N/A
Abnormal 100 100

I T Nominal Maximum
Allowable Pressure Drop (Process Note 2) in-w.g. 12 Minor Offgas (Process Note 3) (Process Note 5)

Components kg/hour kghour

Process Notes:

1. Carbon adsorbers shall be operated in series during normal operation.

2. Allowable pressure drop is for both carbon adsorbers HOP-ADBR-
00002A and B operating in series (12 in-w.g. total) and shall be based
on end of bed life.

3, Design life for each of the activated carbon adsorber primary beds, at
a minimum, shall be for one year at Nominal condition of Mercury with
the adsorbers operating in series. Design life for the activated carbon
adsorber guard beds (combined for two adsorbers) shall be for one
year at Nominal conditions based on specified HCl, HF, 12, SO2,
HNO 2 & HNOI loading with the adsorbers operating in series.

4. Equipment design pressure (Positive) shall be determined by Seller
based on pressures generated during a carbon bed fire and activation of
the fire suppression water

5. Maximum component rates are based on the Bounding Condition,
except CO. Hg, HCl. HF, 12. SO 2, HNO 2 and HNO 3, which are based on
the Maximum Condition. Bounding/ maximum conditions are used to
assess the maximum credible impact on bed life due to competitive
effects during Appendix B and C testing (refer to Engineering
Specifications. 24590-WTP-3PS-MWKO-T0001).

6. Personnel Protection insulation is required for surfaces with temperature
of 140 IF and above.

7 Values listed are representative of specific offgas conditions as a whoie
and not as individual parameters For example. the Nominal Relative
Humidity is dependent upon [he Nominal Temperature. For this reason

Page 1 of 12

NO2  6.24E-02 2.25E+00
C 8.80E-03 1.70E-02

Hi 2.49E-03 8.79E-02
HCI 3.31E-03 6.58E-03
HF 1.98E-03 3.99E-03

12 1.11E-03 1.11E-03
_ SO 4.24E-03 6.70E-03

HNO2  9.69E-03 4.31E-02
HNO2  9.53E-03 2.85E-02
VOC 2.40E-03 3.20E-03

Particulate 1.20E-12 2.11E-10
Mercury Concentration

Condition
MaximumNominal (T Processq Notpe 5)

(uo/dscm ko/hour (ppldsm) k9/hour

Hg Mass 7.660 1.66E-02 52.600 1.25E-01
Flow -0

Required Decontamination Factor (DF) 1 1000
for Ho to comply with <45 uo'dsmn0

Removal Efficiency for I>90%

NO

Parameter

_
RPP-WP Poe

NOI

NH, 2.96E-03
4.17E-01
7.27E-03

3,19E-02
1.88E+00
1.50F-"1
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some values in the Maximum Condition column may actually be less
than those listed in the Nominal Condition. Removal Efficiency for HCI or HF >90%

8. The abnormal operating condition is isolation of the carbon bed
adsorbers without purge of moisture from the interior gas spaces.
As the offgas cools the relative humidity increases to 100%.
Further cooling of the offgas results in * levels of adsorption Removal Efficiency for S02 >90%
within the primary and guard beds and * condensation on
the internal walls of the adsorbers. Minimum time between Carbon Media (Process Note 3)

change-out Primary Bed 12 months
Guard Bed 12 months

Material Data

Process Pipe and Housing Fabrication -
Pipe Class I S11V Valve Material _ 316 1 316L SS
Inlet Piping Size 14 inches Valve Trim TRIM 12, API 600
Cutlet Piping Size 14 inches FIance Material 316L SS
Housing 316L SS Gasket Material Spiral-Wound/Flat, Graphite
Activated Carbon Beds Screens 316L SS Flange Rating CL 150 RF B16.5

Housing Insulation / Calcium Silicate ASTM C533, Type I / 0.024"
Pipe schedule TBD JacKe thk. SST ASTM A240

Pipe Material P Ito Calcium Silicate ASTM C533, Type 1/ 0.024"
316/31LSS Pipe nsiaion thk. SST ASTM A240

Fire Protection Pipe -
Pipe Class S11V Valve Trim Trim 12, API 600
Inlet Piping Size * 2 inch Flange Material 316L SS
Pipe Schedule 40S Gasket Material 316L SS SP-WND / Graphite Filled
Pipe Material 316/ 316L SS Flange Rating CLISO RF B16.5
Valve Material 316L SS

Appurtenances and Other items -
Support Frames Carbon Steel Drain Line Flange Material 316L SS
Pipe Supports Carbon Steel Drain Line Flanoe Rating CL150 RF B16.5
Maintenance Platforms Carbon Steel Radar Guide Design (General Note 7)
Flange Botts / Nuts ASTM F593 / ASTM F594 Radar Guide Pipe/Flange Material *

Fire Suppression Drain Pipe Material 316/ 316L SS Radar Guide Pipe Size *

Fire Suppression Drain Pipe Schedule 40S Radar Guide Pipe Schedule _ _ _

Drain Line on/off valve * 2 inch Manual Ball Valve Radar Guide Pipe Flange

Bed Fire Suppression System
Fire Detection Method: Differential CO. Monitor Information on Fire Suppression by Flooding Carbon Beds

Fire Suppression Activation Method: Automatic Bed Isolation Flowrate: *22 gpm per unit
Primary Fire Suppression Method: Isolate Carbon Beds Pressure, 50 psig

Secondary Fire Suppression Method: Flood Carbon Beds 'Total Volume of Water: 5400 gal
Fluid Type for Carbon Bed Flooding Fire Service Water Total Time to Fill Vessel: 240 minutes

Liquid Level Control Method: Radar Liquid Level Drain Pipe Line Size: 2 inch
_________________ Indication DanPp ieSz: 2ic

Connection of a hose and opening of a supply valve (by others) will be required to initiate the flow
Liquid Level Control Logic: of Fire Protection Water to a carbon bed. The Fire Protection Water supply will be closed at a pre-

determined liquid level.
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Design Data
Nozzle Loads at Buyer Interface (General Note 5)

Outlet Nozzle:
Nozzle # Nozzle Size Orientation Load Case Fybs) FY libs) F: lIbs) M? (fi-lbs) I M, (f-bs) M7 (ft-lbs)

Welohi 500 1.500 500 2.100 1.000 1.000
N01 14 in Horizontal Seismic 2.700 2.000 9.400 5.600 12.300 5.000

Thermal 1.000 1.000 2.700 2.500 2.500 3.000

Outlet Nozzle:
Nozzie # Nozzle Size Orientation Load Case F (lbs I Fy(lIbs) Fllbsl Mx(ft-lbs) M (ft-lbs) M-lft-lbs)

Weipht 500 1.500 500 1.600 1.000 1.000
N02 14 in Horizontal Seismic H.100 2.400 1.200 3.500 2.100 2.200

Thermal 2.300 - 2.400 1.000 7.100 2.200 16.300
Note: Values are x = North/South, y = vertical. z = EastWest. Note: Forces and moments are +/- and in Global x, y. z direction.

Thermal Information:
Room # H-A123 Maximum Heat Loss 5 kw (per unit)
Room Temperature 59 - 83 "F
Rom ree a e 59b3 "F Fxd rmCFor design purposes use a thermal cycleEarth Temperature Beneath Slab 70 'F (F kxed)- Tnermal Cycling frequency of once every two (2) months
Concrete Slab Base Thickness 72 inches Frequency for the life of the plant (40 years).
Thermal Conductivity of Concrete Slab 1.8 Wi m / K

Activated Carbon Data: Pnmarv Bed Guard Bed
Manufacturer * Donau Carbon Donau Carbon
Model Kombisorb BAT 37
Description A mixed product composed by inert

material and impregnated, cylindrically
shaped activated carbon (ratio of mixture
30:70).

Activation element % Loading * Sulfur compounds/'
Media form (granular. pellet. etc.l Extruded & Granular
Size of carbon media imm) ' 3-5
Bulk density * 0.5 g/cc (31.2 lb/ft')
Total Bed Loading, Lbs/ Lb Media (Mercury) (Iodine)

(Acid Gases)
Number of beds per vessel I Two * Two
Arrangement ] Rectangular parallel beds I Rectangular parallel beds
Residence time. sec- (at design flow rate in ACFM) i (at design flow rate in ACFM)
Thickness of bed. in 20 10
Total media volume. ft Der vessel 220 110
Total media weight, lbs Der vessel ' 6860
Spacing between beds, in 4 4 and B
Face velocity thru carbon. fom (at design flow rate in ACFM) lat design flow rate in ACFM)
Max. allowable temp. "F 1
Min. allowable temp. "F Ambient Ambient

House/vessel -
Material/Thickness 0.375" 316L SS with external stiffeners
Vessel dimensions, (L x W x H) 138" x 112" x 156"
Total weioht of vessel est. lbs per vessel
Weight of vessel with carbon. lbs ibs
Design pressure, in-w.g. in-w.g (Refer to Process Note 4. Positive design pressure is 126 inWg)
Operating pressure. in-w.g. inw.g.
Design temperature "F
Recommended nousing insulation: Calcium silicate andior foam glass

Material/Thickness. in 7 inches on sides. 1 inch over stiffeners
Thermal Cond, Btu-in/hr fl "F * 0.39
Method of Attacnment Mechanical support via outer jacket andior straps

Unloading on/of' valve B each per vessel eac-h 8 size (4 ea. tor Primary Bed)

Page 3 of 12
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Discharge Filter -
Manufacturer 1 * American Air filter
Type of filier Extended surface mini-pleat with metal sides
Filter material microglass paper
Filter frame material * stainless steel type 316
Dimensions of filter, (L x W x H) * 23-318" x 23-3f8" x 3-3/4"
Weight of filter, lbs * 15 lbs
Numer of filters per vessel * 2
Filter rating (efficiency, particle size) * 99% on 5 micron particles
Flow rate capacity, scfm 2000 per filter
Max. allowable temp, 'F 250
Min. allowable temp, 'F Ambient

Connecting Pipe -
Pipe size, in _14
Material/Thickness, in
Total length of piping, ft
Valve type, (gate, butterfly, etc.)- General Note B butterfly
Weight of valve. lbs
Valve manufacturer
Total number of valves *
Actuators (air operated, rack and pinion, FC)
Actuator manufacture
Weioht of actuator
Actuator operating pressure (min. and max.)
Opening time. seconds *
Total number of Actuators
Required instrument air supply, scfm
Recommended piping insulation: * Calcium silicate or foam glass

Material/Thickness, in I inches
Thermal Cond. Btu-in/hr ft 'F *0.39
Method of Attachment straps

Pneumatic Loading Equipment:
Manufacturer *_N/A
Blower size, horsepower NIA Note:
Blower electrical load, watts N/A System designed to permit loading directly from bulk bags or
Required voltage for blower N/A drums into beds without the need for pneumatic loading
Skid envelope size, IL X W X H) N/A devices.
Skid weight. lbs LN/A
Skid transportation/mobility * N/A
Estimated time to load the vessel N/A

Optional Electric Pre-Heater:
Manufacturer *_N/A
Heater element electric load, watts N/A
Required voltage for heater elements, V N/A
an electric load, watts N/A
Required voltage for fan. V N/A Electrical Pre-Heater no longer proposed - consideredFan size. horsepowerNI
Skid envelope size, (L x W x H) N/A unnecessary.
Skid weight. lbs N/A
Skid transoortation/mobility * NIA
Estimated time to preheat the carbon, hrs * N/A
Total electric load for skid, watts - N/A
Total reauired voltage * N/A
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Construction Date: (To be determined by the Supplier when not specifed by the Sever)

Envelope Dimensions (L x W x H) ft (25'x 11' x 31') Shipping Dimensions (L x W x H) ft Each Load 1 0' x 9'

Operating Weight of unit (two vessels) lbs Shipping Weight lbs * 71.500
Full Water Flood Weight of unit (two vessels) lbs

Corrosion Data:

Corrosion Allowance, in 0.010 (General Note 6)

General Notes:

1. Data marked with an asterisk (*) to be provided by Vendor.
2. The adsorber housing pressure boundary is designed and fabricated to ASME BPVC, Sec VilI, Div 1, the adsorbers and fire protection system

are designed and fabricated to applicable ASME AG-1 requirements and the interconnect piping and valves are designed and fabricated to
ASME B31.3 - 1996. The packaged unit is tested to ASME AG-1 with ASME AG-la-2000 Addenda, and the pressure boundary pneumatically
tested per ASME BPVC, Sec Vill, Div 1.

3. Contents of this document are Dangerous Waste Permit affecting.
4. Ref. 24590-HLW-M4C-HOP-0001 1, HLW Melter Offgas System Design Basis Flowsheets. Unless otherwise noted, Nominal values represent

Nominal Offgas Conditions and Maximum values represent Maximum Offgas Conditions.
Ref. 24590-HLW-MKC-HOP-00013, HLW Activated Carbon Bed Operating Conditions and Process Design Requirements.

5. Ref CCN 204114 for nozzle design loads for HOP-ADBR-00001A/B.
6. Ref. 24590-HLW-NlD-HOP-00003, Corrosion Evaluation. A value of 0.010 is used for conservatism.
7. Ref. 24590-WTP-J8-50-00001, Radar Installation Wave Guide Spool Joining Details (Detail 2).
8. Ref. 24590-HLW-M6-HOP-00011 and -20011 Note 6- Valves shall be triple offset disk with a leak tightness better than FCI 70-2 Class

VI. Valves shall be fire resistant and composed of metal or metal-graphite seats.
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HLW Adsorber Lavou:

Layout Notes.

I

" Process Inlet and Outlet
nozzles are shown for
clarity Other nozzie
locations will be per
Seller.

" Carbon bed, piping
support frame, and
maintenance platform
layout shall be per Seller
meeting the
requirements of
engineering specification
24590-WTP-3PS-MWKG-
T0001.

" Pneumatic loading
system shall be located
per Sellers design
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HLW Adsorber Sketch:

Note: Dimensions provided below are for reference only. See supplier detail drawings for actual dimensions.
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Equipment Identification

Full Component Tag Number or BNI 24590-HLW-MV-HOP-ADBR-00002A Safety Classification
Stock Code Number 24590-HLW-MV-HOP-ADBR-00002B C SC O SS

Equipment Datasheet Number 24590-HLW-MVD-HOP-00016 C APC-PAM

Description Activated Carbon Adsorber Seismic Category

C SC-1 C SC-II

0 SC-IIl C SC-V

C SC-I1 Seismic Interaction only

Location (Facility/ Building and Located in HLW Room H-A123 at 0-0" Elevation,
Room No.)

Safety Function(s) The following are credited safety functions of the Activated Carbon Bed Adsorbers for either a Seismic
or Fire DBE. (P&ID 24590-HLW-M6-HOP-000 II identifies equipment/ instruments/ interlocks that are
not within Seller's scope).

- Activated Carbon Adsorber Skid: Primary Confinement of Offgas during and after either a
Seismic or Fire DBE.

CO Gas Analyzers & Interlocks (by others): The carbon monoxide detector(s) and analysis
devices must be sufficiently sensitive to register an increase in carbon monoxide across the bed under the
full range of melter operations and offgas flows and actuate the fire suppression system isolation valves.

- Carbon Bed Isolation Valves (Seller's scope): The carbon bed isolation valves must seal
sufficiently tight to limit the amount of offgas that enters the bed to a level that starves the fire of oxygen
and causes it to self-extinguish.

- Carbon Bed Bypass Valves (by others): The bypass valve shall automatically fail open once
the carbon bed isolation valves have been activated. The bypass valves in the secondary offgas system are
designed to open when a portion of the secondary offgas train is isolated in order to prevent blockage of
the offgas system.

(Reference 24590-WTP-PSAR-ESH-01 -002-04)

Equipment Safety Function Type Passive Mechanical 0 Active Mechanical C Electncal

24590-H LW-MV-HOP-ADBR- Operation of Carbon Bed
00002A/B Isolation Valves- Fire DBE only

Seismic Safety Function Seismic Operability Requirements

I Yes C No C During Seismic Event C After Seismic Event 0 None

Equipment Environmental Qualification (EEQ)
(Parameter values stated in this section do not include process conditions or operation induced conditions)

Classification of Environment Mild Harsh Qualified Life (years) H 40 Other
C3/R2 EQ Note 5

Paramete r
Parameter Duration Duration

Parameter Type/Units Value (number) Units WTP Source Document Number
Normal Ambients

I High Tcmpcrature (DF) 83 Note A I Years 24590-HLW-U0D-Wl6T-00001

24590-ENG-F00065 ReC 4 (Revised 12/15,'2009)

S 14r

Ref: N/A,,
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Equipment Environmental Qualification (EEQ) (continued)

Parameter
Parameter Duration Duration

Parameter Type/Units Value (number) Units WTP Source Document Number

Normal Ambients

Low Temperature ("F) 59 Note B N/A 24590-HLW-UOD-W6T-00001

High Relative Humidity (%RH) 100 Note C N/A 24590-HLW-U0D-W16T-00001

Low Relative Humidity (%RH) 10 Note C N/A 124590-HLW-UOD-WI6T-00001

High Pressure (in.-w.g.) 0 Note D N/A 24590-HLW-UOD-WI6T-00001

Low Pressure (in.-w.g.) -0.4 Note D N/A 24590-HLW-UOD-W) 6T-00001

Radiation Dose Rate (mRad/hr) 10 40 Yars 24590-HLW-UD-W16T-00001
(Note E- 1)

Plant/Process Induced Vibration C Yes Z No

Additional Normal Ambient information: EQ Notes 1 & 2

Abnormal Ambients

High Temperature (*F) 153 8 hours i year 24590-HLW-UOD-Wl6T-00001

Low Temperature ("F) 40 Note B N/A 24590-HLW-U0D-W 1 6T-00001

High Relative Humidity (%RH) 100 Note C N/A 24590-HLW-UOD-W 16T-00001
Low Relative Humidity (%RH) 3 Note C N/A 24590-HLW-UOD-W6T-00001

High Pressure (in.-w.g) 4 Note D N/A 24590-H LW-UOD-W16T-00001

Low Pressure (in.-w.g) -6.7 Note D N/A 24590-HLW-UOD-WI6T-00001

Radiation Dose Rate (mR/hr) 10 0 24590-]ILW-UOD-W] 6T-00001
(Note E-1)

Exposure to Wet Sprinkler System O Yes E No 2 hours 24590-HLW-UOD-W16T-00001

Additional Abnormal Ambient
Information EQNotcs 1 2

Design Basis Events (DBE) Ambients

High Temperature (F) 1842 hours 24590-1-ILW-UOD-W16T-00001

Low Temperature (F) 40 Note B N/A 24590-HLW-UOD-WI6T-00001

High Relative Humidity (%RH) 100 2 hours 24500-HLW-U0D-Wl6T-0000)

Low Relative Humidity (%RH) 2 2 hours 24590-HLW-U0D-Wl6T-00001

High Pressure (in.-w.g) 4 8 hours 24590-HLW-UOD-W I 6T-00001

Low Pressure (in.-w.g) -6.7 8 hours 24590-HLW-UOD-WI6T-00001

Radiation Dose Rate (mR/hr) 10 N/A hours I 24590-H LW-U0D-Wl6T-00001

Yes 9 No
SuEQroencet N/A hours 24590-HLW-UOD-W6IT-00001

EQ Noie 3
Chemical/Spray Exposure E Yes 0 No N/A hours 24590-1lL W-UOD-W16T-00001 (EQ Note 4)

Additional DBE Information

DBE Chemical Exposure Details

S
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DBE Chemical Exposure Details

DBE Chemical Types / Concentrations N/A (EQ Note 4)

Electrical Interfaces Supporting the Safety Function

Power Supply Voltage (VAC, VDC) (SELLER) 120VAC
Power Supply Frequency (Hz) (SELLER) 60 Hz

Power Connection Method (SELLER) Terminal Blocks

11/0 Signals to/from Equipment (SELLER)

1/0 Connection Method (SELLER) Terminal Blocks

Mechanical Interfaces

Mounting Configuration (orientation) See 24590-HLW-Pl-POIT-00002 for WTP General Arrangement Drawing.

I Mounting Method (bolts, welds, etc.) 12" x 12" x I" steel base plate welded (3/8" fillet weld) to WTP embedded steel plate (6 PL). See
24590-HLW-DD-Sl3T-00067 for embed quantity and location. See 24590-PTF-DD-S13T-00201
for embed detail. See 24590-QL-POA-MWKO-00001-05-00001 for supplier General Arrangement
Drawing.

Auxiliary Devices Carbon Monoxide Gas Analyzer, Mercury Monitor, 14" Isolation Valves and Actuators, Interlocks.

Equipment Seismic Qualification (ESQ)

Parameter Title Reference/Document Version / Remarks
Number Revision

WTP Seismic Design Engineering Specification for Structural 24590-WTP-3PS-FBOI- 4
Specification Design Loads for Seismic Category III & IV T0001

Equipment and Tanks

Specified Seismic Load Engineering Specification for Structural 24590-WTP-3PS-FBOI- 4
Parameters Design Loads for Seismic Category Ill & TV T0001

Equipment and Tanks

24590-ENG-F0OO65 Rev 4 (Rcviscd 1 1520019)

S
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Equipment Qualification (EQ) Notes and Additional Information

A. For thermal aging, the high normal temperature shall be assumed to subsist for 40 years less the duration of the high abnormal temperature
For any lesser qualified life, the normal and abnormal condition durations shall be assigned proportionally. The abnormal temperature is stated
to subsist for a certain number of hours per year. It shall be taken to subsist for this number of hours for each year of the qualified life.

B.

C.

The ability to provide the safety function at the low normal temperature, the low abnormal temperature or the low DBE temperature
(whichever be the lowest) shall be established by test, analysis, or operating experience. The thermal aging at these respective low
temperatures will be conservatively covered by the thermal aging per item a) above. Therefore, no duration is assigned for the low
temperatures.

The ability to provide the safety function at the extremes of the normal and abnormal humidity conditions, taking into consideration the high
and the low normal and high and low abnormal, shall be established by test, analysis, or operating experience. No duration is assigned for the
normal and abnormal humidity conditions.

D. If the performance of the safety function of the equipment is affected by ambient pressure. the ability to provide the safety function at the
extremes of the normal and abnormal pressure conditions, taking into consideration the high and the low normal and the high and low
abnormal pressures, shall be established by test, analysis, or operating experience. No duration is assigned to the normal and abnormal
pressure conditions.

E. I) If the abnormal radiation dose rate is the same as the normal radiation dose rate, the normal radiation dose rate shall be assumed to subsist
for 40 years, or any lesser qualified life, and the duration of the abnormal radiation dose rate is "0."

(2) If the abnornnal radiation dose rate is higher than the normal radiation dose rate, the abnormal radiation dose rate shall be assumed to
subsist for 40 years, or any lesser qualified life, and the duration of the normal radiation dose rate is "0."

F. The DBE conditions shall be taken to subsist for the stated number of hours following the qualified life of- the equipment.

G. Spray due to fire sprinkler actuation shall be taken to occur once over the entire qualified life duration for a period of 2 hours, even if the
qualified life is a period less than 40 years. If spray qualification is provided for DBE conditions (whether for water or chemical spray), then
separate qualification for the fire sprinkler spray need not be provided.

H. The values stated in this EQD are the ambients and do not include the thermodynamic and radiation conditions imposed by the process fluids,
self-heating, etc. The data pertaining to process fluid and service induced parameters are to be taken into account where significant, such as in
thermal aging analyses. These data can be obtained from the equipment data sheets or the Equipment Specification.

L Equipment that is to be installed in inaccessible locations must be qualified to a 40-year life without the need for maintenance or replacement.

ADDITIONAL EQ NOTES:

I) Ambient conditions shown for equipment qualification are not to be misinterpreted to represent process conditions for melter offgas.

2) Where pressure is given in inches of water column (in-w.c.) in the source document, it is generally assumed that this is in reference to
atmospheric pressure and is therefore equivalent to inches of water gage (in-w.g.).

3) SELLER's equipment design to preclude submergence of sensitive components of the skids.

4) Ammonia and nitric acid listed in the HLW Room Environment Data sheet, 24590-HLW-UOD-WI6T-00001. Rev I are N/A for DBE
Exposure as follows:

- The nitric acid pipe line identified in CCN 156336 is not located in room H-A123.
- Confinement of ammonia is achieved by designation of the ammonia lines in HLW as SS, seismic category SC-Ill.

5) If qualified life is other than 40 years. SELLER shall submit the maintenance frequency for components not meeting the 40- year requirement.

24590-ENG-FsOOO65 Rev 4 (Revisd 1 2 (1509 .
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Please note that source, special nuclear and byproduct materials, as defined in the Atomic Energy Act of 1954 (AEA), are regulated at the US
Department of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA authority. DOE asserts, that pursuant to the AEA it has
sole and exclusive responsibility and authority to regulate source, special nuclear, and byproduct materials at DOE-owned nuclear facilities.
Information contained herein on radionuclides is provided for process description purposes only.

Safety Screening required?: Yes X No _ (if yes per 24590-WTP-GPP-SREG-002, E&NS signature required below.)
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3 Major revision. Revision triangles not used. M. O'Neill R. Jablonski T. Valenti G. Go y C. Meng J. Roth
Updated Quality Level. Process Data, Material Data,
Bed Fire Suppression System Data. Design Data,

2 and Activated Carbon Data. Added Equipment
Qualification Data. Incorporated SDDR 24590-WTP-
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24590-QL-POA-MWKO-00001t-09-00001 in A. Senamou
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120. Added Environmental Qualification.

b Issued for Purchase J. Rouse D. Pease C. Morley - M Hrffrmann 9-20-04
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Revision History

Revision Reason for Revision

0 Issued for Purchase of HLW adsorbers. LAW adsorbers are on hold pending approval of ABAR
24590-WTP-SE-ENS-03-1261 Rev 0.

I Issued for Purchase based on DTD number 24590-LAW-DTD-ENS-04-0002, with LAW adsorber
ITS equipment for carbon bed fire mitigation on hold. This includes: Isolation valves, high
temperature switch and interlock, and COx monitor and interlocks.

2 Incorporated SCN number 24590-WTP-3PN-MWKO-00001 and SDDRs 24590-WTP-SDDR-
PROC-04-01020, 24590-WTP-SDDR-PROC-04-01040, 24590-WTP-SDDR-PROC-05-00392,
24590-WTP-SDDR-PROC05-00602, 24590-WTP-SDDR-PROC-05-00652, 24590-WTP-SDDR-
PROC-05-00701, and 24590-WTP-SDDR-M-05-00018. Revised LAW instrumentation
requirements for remote mounting of analyzers and transmitters. Revised Figures 1 and 2 to clarify
instrumentation requirements. Added appendix B and C to clarify testing requirements for carbon
media. LAW adsorber ITS equipment for carbon bed fire mitigation is still on hold. This includes:
Isolation valves, high temperature switch and interlock, and COx monitors and interlocks.

3 Incorporated SCN 24590-WTP-3PN-MWKO-00002 and SDDRs 24590-WTP-SDDR-M4)6-00286,
24590-WTP-SDDR-M-06-00287, and 24590-WTP-SDDR-MS-07-00051. Revised Appendix B and
C testing requirements. Added WTP specific tailoring of codes (appendix D-J). Updated ILW ITS
List. Updated Environmental Requirements based on EQ Room Data Sheets. Changed CO and
COx analyzers from supplier's scope to buyer's. Added Hg Monitor Probe connection detail (Fig
3).

4 Changed Appendix B & C testing scope from Seller to Buyer. Deleted Figure I and 2 (replaced
with P&ID drawing reference). Renamed Table I and Table 2. Added information to Table 2.
Added instruction for including WTP piping and supports into Supplier Analysis. Added Monorail
and Hoist Carbon media loading requirements and necessary codes. Changed LAW instrumentation
scope from supplier to WTP. Renamed Table 1 and 2. Added revisions to Tailored Codes in
Appendix section.
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Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic
Energy Act of 1954 (AEA), are regulated at the US Department of Energy (DOE) facilities
exclusively by DOE acting pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate source, special nuclear,
and byproduct materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.
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1 Scope

1.1 Project Description and Location

The Hanford Tank Waste Treatment and Immobilization Plant (WTP) is a complex of waste treatment
facilities where the US Department of Energy (DOE) Hanford Site tank waste will be pretreated and
immobilized into stable glass form via vitrification. The WTP Contractor will design, build, and startup
the WTP pretreatment and vitrification facilities for the DOE Office of River Protection (ORP). The
waste treatment facilities will pretreat and immobilize the low activity waste (LAW) and high level waste
(HLW) currently stored in underground storage tanks at the Hanford Site.

The Hanford Site occupies an area of about 560 square miles and is located along the Columbia River,
north of Richland, WA in the U.S.A. The WTP Facility will be constructed at the east end of the 200 East
Area of the Hanford Site. The counties of Benton, Franklin, and Grant surround the Hanford Site.

1.2 Equipment, Material, and Services Required

This specification provides the requirements for the design, analysis, fabrication, project management,
quality assurance, inspection, testing. qualification, and labeling of the Activated Carbon Bed Adsorbers,
associated filters, gaskets, insulation, piping, fasteners, shims, and special tools for use in the High Level
Waste (HLW) and Low Activity Waste (LAW) facilities. This specification also provides the
requirements for the conception, demonstration, design, fabrication, quality assurance, inspection, testing,
qualification, and supply of activated carbon, testing equipment, testing apparatus, testing materials,
manuals, instructions, and procedures.

The scope of work for the Seller includes all work specifically defined in this specification. Work shall
include, but is not limited to, the following:

1.2.1 Provide fully detailed designs, drawings, supporting calculations, supporting analysis,
supporting models, procedures, and all labor, materials, fasteners, tooling, equipment,
apparatus, required instrumentation, shop drawings, and services necessary to manufacture,
test, inspect, label, and package Activated Carbon Bed Adsorbers in accordance with this
specification and the Mechanical Data Sheets in Section 2 of the purchasing documents.

1.2.2 Provide Buyer with a breakdown (by paragraph) of the following codes, industry standards,
and referenced documents to be applied to each aspect of the Activated Carbon Bed Adsorbers
detailed design, drawings, analysis, fabrication, quality assurance, inspection, testing,
qualification, labeling, packaging, handling, and shipment for review prior to beginning
detailed design:

* ASME AG-1-1997. including WTP specific tailoring
* ASME AG-la-2000
* ASME N509-1989
* ASME B&PVC. Section VIII, Div 1

if an entire section or part of the above listed codes and standards applies, a breakdown by
paragraph is not rcquired. Only the part or section shall be listed.
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1.2.3 Provide design calculations in accordance with this specification and applicable codes.
Calculations shall include, but not be limited to:

* Code calculations
* Seismic calculations
* Support calculations (Include tabulated resultant reactions at support locations, by

load case)
* Calculations associated with lifling and erection of the vessel
* Nozzle loads and movements per thennal and seismic calculations
* Thermal and discontinuity stresses as applicable
* Fatigue analysis as applicable for pressure vessels in fatigue services

1.2.4 Provide a three-dimensional (3-D) computational fluid dynamics (CFD) model and analysis of
the Activated Carbon Bed Adsorbers. CFD model and analysis shall include necessary Buyer
supplied inlet piping to model the velocity profile of the offgas air stream entering the
adsorber.

1.2.5 Provide thermal calculations for the Activated Carbon Bed Adsorber units and support frames
in accordance with the requirements of this specification and Mechanical Data Sheets (MDSs)
in section 2 of the purchasing documents. Select insulation material (i.e. calcium silicate,
mineral wool, etc.) to meet thermal requirements of this specification.

1.2.6 Provide an analysis of the Activated Carbon Bed Adsorber design to determine expected
adsorber changeout frequency.

1.2.7 Delete.

1.2.8 Provide connecting piping and actuated on/off control valves to configure two (2) Activated
Carbon Bed Adsorber units in a single offgas stream to be operated in either series or parallel
with the ability to isolate one unit for maintenance and still operate. Activated Carbon Bed
Adsorber units shall be configured for automatic (remote) operation from Buyer's integrated
control network.

1.2.9 Provide internal water deluge fire suppression system to allow flooding of the Activated
Carbon Beds. Fire detection shall include a combination of carbon monoxide (CO/COx)
monitors, temperature monitors, and isolation valves. CO/COx monitors shall be interlocked
to isolation valves. Process water for carbon bed flooding is a backup to bed isolation.
Provide liquid level interlocks operated from radar level indicators.

1.2.10 Provide fire detection and suppression system acceptance tests.

1.2.11 Provide control logic and 1/O mapping for automatic configuration and fire suppression

system.

1.2.12 In addition to the field testing requirements set forth in ASME AG-1. Section TA, and/or
ASME N509. Section 9, conduct the following acceptance tests in the shop, on each Activated
Carbon Bed Adsorber unit prior to shipment:

* Visual Inspection
* Structural Capability Test

Page 2
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* System Bypass Test
* Mechanical Test
* Differential Pressure Test
* Airflow Distribution Test
* Electrical Air Heater Performance Test (per design)

1.2.13 Provide challenge gas and challenge gas injection and sampling ports/manifolds.

1.2.14 Provide detailed bag-in/bag-out procedure for removal and replacement of adsorbent and any
other filter(s) required.

1.2.15 Provide all personnel, equipment, apparatus, labor, personal protection equipment (PPE),
materials, glovebags, bags, HEPA filters. etc. to simulate field conditions, demonstrate, and
videotape the bag-in/bag-out procedure using fully assembled Activated Carbon Bed Adsorber
equipment in shop.

1.2.16 Provide material certified test reports, welding procedures, insulation installation procedures,
testing procedures, testing results, quality assurance procedures, quality assurance inspection
results, and all other procedures and documentation required per this specification.

1.2.17 Provide transportation, storage, and installation instructions for the Activated Carbon Bed
Adsorber units per the Seller's recommendations and the requirements of this specification.

1.2.18 Package and prepare the Activated Carbon Bed Adsorber units for shipment to the WTP site.
Packaging shall be sufficient to allow outdoor storage for a period of up to one year at the
WTP site, without Buyer action except routine inspection. Environmental conditions for
storage are found in section 3.6 of this specification.

1.2.19 Provide all equipment, instrumentation, labor, and materials to perform a shop lifting test,
demonstrating that the lifting lugs or attachment points are adequate to support the Activated
Carbon Bed Adsorber units without distortion. Lifting lugs or attachment points shall be
placed such that the equipment remains essentially level during the lift without tilting or
swaying. Seller shall provide shop test report on lifting points provided on the Activated
Carbon Bed Adsorber equipment.

1.2.20 Provide Material Safety Data Sheets (MSDSs) for loaded Activated Carbon Bed Adsorber and
all other materials used in the construction of the Activated Carbon Bed Adsorber units.

1.2.21 Provide operation and maintenance manuals, with sequence of operations, and recommended
spare parts list.

1.2.22 Provide a set of special tools for each Activated Carbon Bed Adsorber required for operation-
bag-in/bag-out. sampling, and maintenance.

1.2.23 Provide design for structural attachment to the Buyer's provided embeds.

1.2.24 Delete.

24590-G04B-F00019 Rev 3 (6'29,2004)
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1.3 Work by Others

Any item not specifically listed as being supplied by the Buyer shall be provided by the Seller. The

Buyer shall supply the following:

1.3.1 Shipping to jobsite.

1.3.2 Unloading and storage of all materials and equipment atjobsite.

1.3.3 Activated Carbon Bed Adsorber installation labor at jobsite.

1.3.4 Foundation, embeds, and anchor bolts.

1.3.5 Electric power supply.

1.3.6 External wiring.

1.3.7 External connection to Buyer's instrumentation and controls.

1.3.8 Control system.

1.3.9 Piping external to the Activated Carbon Bed Adsorber unit package.

1.3.10 Pressure drop indicators for pressure drop piping connections.

1.3.11 Installation of insulation.

1.3.12 Instrument racks.

1.3.13 Appendix B (Warranty) & C (Permit) testing.

1.3.14 LAW instrumentation.

1.4 Acronyms

AGS

AISC

ASD

ASIME

ASTM

AWS

CFD

CFR

3-D

American Glovebox Society

American Institute of Steel Construction

Adjustable Speed Drive

American Society of Mechanical Engineers

International Society for Testing and Materials

American Welding Society

Computational Fluid Dynamics

Code of Federal Regulations

Three-Dimensional

Page 4
Ref. 24590-WTP-3DP-GO4B-0004924590-GO4B-F00019 Rev 3 (6/29/2004)



24590-WP-3PS-MWK-T0001, Rev 4
Activated Carbon Bed Adsorbers

DBE Design Basis Event

DF Decontamination Factor

DOE US Department of Energy

ESF Engineered Safety Feature

ERDA Energy Research and Development Administration

FMEA Failure Mode and Effect Analysis

HEPA High Efficiency Particulate Air

HCI Hydrogen Chloride

HLW High Level Waste

HF Hydrogen Fluoride

HVAC Heating, Ventilation, and Air-Conditioning

HOP High Level Waste Secondary Offgas Treatment System

FFB Foundation Field Bus

ICN Integrated Control Network

IEEE Institute of Electrical and Electronics Engineers

ISA Instrument Service Air

ITS Important to Safety

LAW Low Activity Waste

LVP Low Activity Waste Secondary Offgas System

MR Material Requisition

MDS Mechanical Data Sheet

MSDS Material Safety Data Sheet

NDE Nondestructive Evaluation/Examination

NRTL Nationally Recognized Testing Laboratory

ORP Office of River Protection

OSHA Occupational Safety and Health Administration

P&ID Piping and Instrumentation Diagram

PMI Positive Material Identification

PPE Personal Protection Equipment

ppm Parts per million

psf pounds per square foot (lb/ft)

PSV Pressure Safety Valve

QA Quality Assurance

QAP Quality Assurance Program
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QL Quality Level

SC Seismic Category

scfm Standard Cubic Feet per Minute

SDDR Supplier Deviation Disposition Request

SS Stainless Steel

SS Safety Significant

TBD To Be Determined

UL Underwriters Laboratories, Inc.

VSL Vitreous State Laboratory of The Catholic University of America

WAC Washington Administrative Code

WTP Hanford Tank Waste Treatment and Immobilization Plant

1.5 Definitions

Activated Carbon Bed Adsorber Unit: Refers to complete Carbon Bed equipment assembly.
This includes two (2) full capacity Carbon Bed Adsorbers, connecting pipe work, valves,
instrumentation, and support frame for Carbon Bed Adsorbers and piping.

Activated Carbon Bed Adsorber expert. One who has extensive knowledge regarding the
characteristics and application of Activated Carbon Bed Adsorbers. Must have a minimum of
five (5) years experience.

Adsorbent Media: A solid having the ability to concentrate and hold other substances.

Adsorber: A device or vessel containing adsorbent (e.g., an adsorber cell filled with
adsorbent).

Bag-iWBag-out: A method of introducing and removing items from a contaminated enclosure
where a bag provides a physical barrier at all times during the operation that prevents the
spread of contamination.

Buver's Representative(s): The Buyer's designee(s), who shall witness onsite operations at the
seller and sub-seller sites and perform onsite inspections and surveillance.

Bypass, Leakage: A pathway through which contaminated air can escape treatment by the
installed HEPA and/or adsorber banks. Examples are leaks in filters and filter mounting
frames, defective or inefficient isolation dampers that result in the uncontrolled flow through
adjacent plenums, and unsealed penetrations for electrical conduits, pipes. floor drains, etc.

Challenge Gas: A gas of known characteristics, under specified conditions, used for the
purpose of testing. For in-shop and in-place/field testing of adsorbers required by this
specification. The challenge gas to be used shall depend on what is recommended by the
Activated Carbon Bed Adsorber manufacturer. Challenge gas shall be an environmentally
safe non-ozone depleting substance, if possible.
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Engineered Safety Feature (ES): A nuclear air treatment system, HVAC system, gas
processing system, or a component that serves to control and limit the consequences of
releases of energy and radioactivity.

Glovebag: A temporary barrier to contain or prevent the spread of contamination generally
during system maintenance or production. The area or component is surrounded by the
portable glovebox boundary material, usually a flexible plastic film. Personnel perform work
inside the glovebag through glovesleeves and gloves while remaining outside the containment
area. Other access ports are provided to allow for equipment and service penetrations as
necessary. Additional openings can be provided through the use of zippers, velcro closures,
and bag-out ports.

HEPA Filter: A high efficiency particulate air filter having a fibrous medium with a particle
removal efficiency of at least 99.97 % when tested with essentially monodispersed 0.3 um test
aerosol particles.

Mounting Frame: A structure against which adsorbers may be snugly mounted and supported
in a position that permits the passage of air or gas and provides a surface to hold the sealing
gasket, thereby avoiding a potential bypass or leakage path for the non-filtered air or gas.

Paragraph: When a paragraph of this specification, referenced documents, referenced codes,
or referenced standards is referenced in this specification, the paragraph referenced and all
subparagraphs and sub-subparagraphs of the paragraph referenced shall be considered
inclusive.

Quality Level: The quality level identifies the quality requirements to be applied to the
equipment. The identified quality levels are Q and CM (Commercial). Quality requirements
are specifically defined on the associated mechanical data sheets (MDSs) and supplier quality
assurance program (QAP) requirements data sheets.

Safety Significant (SS): The structures, systems, and components which are not designated as
safety-class structures, systems, and components, but whose preventative or mitigative
function is a major contributor to defense and/or worker safety as determined from safety
analyses.

Seismic Category Specific requirements for each seismic category are defined in reference
documents listed in section 2.4 of this specification.

Special Tools: Any tooling required to perform maintenance on the Activated Carbon Bed
Adsorber unit or for Activated Carbon Bed Adsorber and discharge filter removal and
replacement. Includes tools that must be specially designed and fabricated and tools that are
readily available in the commercial market.

1.6 Safety/Quality Classifications

1.6.1 Activated Carbon Bed Adsorber units for HLW shall meet the quality level requirements of Q
as shown on the associated MDSs and supplier quality assurance program requirements data
sheet. Seismic category shall be SC-III as shown on the associated MDSs and defined in
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reference documents listed in section 2.4 of this specification. Safety clasification is Safety
Significant (SS).

1.6.2 Activated Carbon Bed Adsorber units for LAW shall meet the quality level requirements of Q
as shown on the associated MDSs and supplier quality assurance program requirements data
sheet Seismic category shall be SC-IU as shown on the associated MDSs and defined in
reference documents listed in section 2.4 of this specification. Safety clasification is Safety
Significant (SS).

2 Applicable Documents

2.1 General

2.1.1 Work shall be done in accordance with the referenced codes, standards, and documents listed
below, which are an integral part of this specification.

2.1.2 When specific chapters, sections, parts, or paragraphs are listed following a code, industry
standard, or reference document, only those chapters, sections, parts, or paragraphs of the
document are applicable and shall be applied. For the codes and standards listed in section 2,
the specific revision or effective date identified, as well as the specific revision or effective
date of codes and standards that they incorporate by reference (daughter codes and standards),
shall be followed. If a date or revision is not identified, the latest issue, including addenda, at
the time of quotation. shall apply. The effective dates and revisions listed in section 2 shall
apply to subsequent references to the codes and standards within this specification. When
more than one code, standard, or referenced document covers the same topic, the requirements
for all must be met with the most stringent governing. The use of any other edition, revision,
or issue requires buyer's approval.

2.1.3 Unless specified otherwise, requirements apply to both HLW and LAW design, fabrication,
testing, storage, and handling.

2.2 Codes

2.2.1 ASME AG-1-1997, Code on Nuclear Air and Gas Treatment, Sections AA, FE. FF, and TA,
See Appendix D for WTP specific tailoring.

2.2.2 ASME AG-la-2000, Addenda to ASME AG-1-1997 Code on Nuclear Air and Gas Treatment,
Section HA.

2.2.3 ASME B31.3-1996, Process Piping. See Appendix E for WTP specific tailoring.

2.2.4 ASME Boiler and Pressure Vessel Code, Section VIII. Div. 1. Rules for Construction of
Pressure Vessels,

2.2.5 DOE-RL-92-36. Hanford Site Hoisting and Rigging Manual.
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2.2.6 AWS D1.6, Structural Welding Code-Stainless Steel.

2.2.7 Delete.

2.2.8 AISC (ASD), 9th Edition. American Institute of Steel Construction. See Appendix F for WTP
specific tailoring.

2.2.9 29 CFR 1910, Occupational Safety and Health Standards (OSHA).

2.2.10 UBC-1997, Uniform Building Code.

2.2.11 ASME Boiler and Pressure Vessel Code, Section V. Nondestructive Examination.

2.3 Industry Standards

2.3.1 AGS-GO01 @1998, Guideline for Gloveboxes, Second Edition.

2.3.2 ASME N509-1989, Nuclear Power Plant Air-Cleaning Units and Components, Sections 1, 2,
3, 4 - (Paragraphs 4.3, 4.4. 4.6.1 through 4.6.7.2, 4.11, 4.12. 4.13(a)), 5 - (Paragraphs 5.5.
5.6.5.5 and 5.6.5.6), 7 - (Paragraph 7.2). 8 - (Paragraph 8.2), 9, Appendix C, and Appendix D.

2.3.3 ASME N510-1989. (Rev.1995), Testing of Nuclear Air Treatment Systems, Sections 1
through 8, 11, 13, 14. 15, and appendices.

2.3.4 ASME NQA-1-1989, Quality Assurance Program Requirements for Nuclear Facilities. See
Appendix G for WTP specific tailoring.

2.3.5 ASME Y14. 100, Engineering Drawing Practices.

2.3.6 ASTM E84, Standard Test Method for Surface Burning Characteristics of Building Materials.

2.3.7 ASTM F593, Standard Specification for Stainless Steel Bolts, Hex Cap Screws. and Studs.

2.3.8 ASTM F594, Standard Specification for Stainless Steel Nuts.

2.3.9 ERDA 76-21, Nuclear Air Cleaning Handbook, Chapter 1 (All), Chapter 2 (Paragraphs 2.1
through 2.4.16), Chapter 3 (Paragraphs 3.1, 3.4.1. 3.4.2, 3.4.5, 3.4.6), Chapter 4 (Paragraphs
4.3 through 4.3.5, 4.5.9), Chapter 7 (All), Chapter 8 (All), Chapter 9 (Paragraph 9.4.1).

2.3.10 NACE Standard RP0198. The Control of Corrosion Under Thermal Insulation and
Fireproofmg Materials-A Systems Approach.

2.3.11 PIP INIH 1000, Hot Insulation Installation Details.

2.3.12 RR-C-271D, Federal Specification for chains and attachments, welded and weldless.

2.3.13 NEMA 4, Enclosures for Electrical Equipment.

2.3.14 IEEE Std. 384, Standard Criteria for Independence of Class IE Equipment and Circuits. See
Appendix H for WTP specific tailoring.
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2.3.15 IEEE Std. 323, Standard for Qualifying Class 1E Equipment for Nuclear Power Generating
Stations. See Appendix I for WTP specific tailoring.

2.3.16 IEEE Std. 344, Recommended Practice for Seismic Qualification of Class IE Equipment for
Nuclear Power Generating Stations. See Appendix J for WTP specific tailoring.

2.3.17 ASME B320.20-1999, Below-The-Hook Lifting Devices.

2.3.18 ASME B30.11, Monorails and Underhimg Cranes.

2.4 Reference Documents/Drawings

2.4.1 24590-WTP-3PS-GOOO-TOOO1, General Specification for Supplier Quality Assurance
Program Requirements

2.4.2 24590-WTP-3PS-GOOO-T0002, Engineering Specification for Positive Material Identification
(PMI) for Shop Fabrication

2.4.3 24590-WTP-3PS-GO0O-T0003, Engineering Specification for Packaging, Handling, and
Storage Requirements

2.4.4 24590-WTP-3PS-NWPO-TOOO1, Engineering Specification for General Welding and NDE
Requirements for Supplier Fabricated Piping

2.4.5 24590-WTP-3PS-MVB2-TOO01, Engineering Specification for Welding of Pressure Vessels,
Heat Exchangers and Boilers

2.4.6 24590-WTP-3PS-JQ07-TOO01, Engineering Specification for Instrumentation for Package
Systems

2.4.7 24590-WTP-3PS-SSO-TOOO1, Engineering Specification for Welding of Carbon Structural
Steel

2.4.8 24590-WT P-3PS-SS0O-T0002, Engineering Specification for Welding of Structural Stainless
Steel and Welding of Structural Carbon Steel to Structural Stainless Steel

2.4.9 24590-WTP-3PS-FBOl-TOOO1, Engineering Specification for Structural Design Loads for
Seismic Category LI and IV Equipment and Tanks

2.4.10 24590-WTP-3PS-NNOO-TOOOl, Engineering Specification for Thermal Insulation for
Mechanical Systems

2.4.11 Deleted.

2.4.12 24590-WTP-3PB-POOO-TS1IV, Piping Material Classification, Pipe Class S11 V

2.4.13 24590-WTP-3PB-POOO-TS11N, Piping Material Classification, Pipe Class SlIN

2.4.14 24590-WTP-3PS-PVOO-TOOOl, Engineering Specification for Technical Supply Conditions
for Valves
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2.4.15 24590-WTP-3PS-JVl 5-TOOO1, Engineering Specificationfor Actuators for On/Off Valves

2.4.16 24590-WTP-3PS-EKP-TOOO1, Engineering Specification for Electrical Requirements for
Packaged Equipment

2.4.17 24590-WTP-3PS-MUMI-T0002, Engineering Specification for Low Voltage Induction Motors

2.4.18 24590-WTP-3PS-PS2-TOOOl, Engineering Specificationfor Shop Fabrication of Piping

2.4.19 24590-WTP-3PS-MVOO-TOOO1, Engineering Specification for Pressure Vessel Design and
Fabrication

2.4.20 24590-WTP-3PS-JQ06-T0005, Environmental Qualification of Control and Electrical

Systems and Components

2.4.21 24590-WTP-8-50-00001, Controls and Instrumentation Radar Installation Wave Guide
Spool Joining Details.

2.4.22 24590-WTP-MV-M59T-00016002, Vessel Connections Standard Details Sheet 2 of 3

2.4.23 24590-WTP-3PS-AFPS-TOO0, Engineering Specification for Shop Applied Special
Protective Coatings for Steel Items and Equipment

2.4.24 24590-WTP-3PS-GOOO-TOOl 5, Engineering Specification for Environmental Qualification of
Mechanical Equipment

2.4.25 24590-WTP-3PS-GOOO-T0014, Engineering Specification for Supplier Design Analyses

2.4.26 24590-HLW-M6-HOP-000 11, P&ID - HLWMelter Offgas System Melter I Secondary Offgas
Treatment Sheet 3 of 3.

2.4.27 24590-HLW-M6-HOP-2001 1, P&ID - HLWMelter Offgas Svstem Melter 2 Secondary Offgas
Treatment Sheet 3 of3.

2.4.28 24590-LAW-M6-LVP-00004, P&ID - LAW Melters Secondary Offgas Vessel Vent Process
System Mercury Mitigation Equipment.

2.4.29 24590-WTP-LIST-CON-08-O001, Restricted Materials List.

3 Design Requirements

3.1 General Requirements

3.1.1 The Activated Carbon Bed Adsorbers and support frame shall be designed per this
specification. the applicable documents listed in section 2 of this specification, and the MDSs
in section 2 of the purchasing documents.

3.1.2 The detailed design of the Activated Carbon Bed Adsorbers shall be performed by personnel
who have past experience in the design, fabrication, and testing of Activated Carbon Bed
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Adsorber banks or HEPA filter banks to meet the requirements set forth in ASME AG-i,
ASME AG-la, and NQA-1. Qualifications for personnel conducting the detailed design of the
Activated Carbon Bed Adsorber shall be provided to the Buyer for review.

3.1.3 All calculations, modeling, analyses, drawings, and documentation shall be performed and/or
completed using U.S. customary units.

3.1.4 The design of the Activated Carbon Bed Adsorber pressure boundary shall be per the
requirements of ASME Boiler and Pressure Vessel Code, Section VIII, Div.1. (Code stamp is
not required) Design pressure used shall be as specified on the MDSs. Design temperature
shall be determined by Seller based on thermal analysis specified in section 3.13.5 for
conditions generated during a carbon bed fire.

3.1.5 The design of the Activated Carbon Bed Adsorbers shall be per Seller and shall meet the
performance requirements of this specification, appendices, and MDSs in section 2 of the
purchasing documents.

3.1.6 Each Activated Carbon Bed Adsorber shall be equipped with a fire suppression system. Fire
detection shall include a combination of CO monitors and carbon bed temperature monitors
for fire detection. Refer to P&ID drawings in Section 2 of the MR for additional information
related to CO/COx monitors and temperature monitors specific to each HLW and LAW
Activated Carbon Bed Adsorber.

For HLW, each fire detection system shall allow the isolation of one carbon bed upon
detection of a fire, such that one Activated Carbon Bed Adsorber will not affect the fire
detection capability in the other unit. Refer to 24590-HLW-M6-HOP-0001l and 24590-
HLW-M6-HOP-20011 for HLW CO monitor and isolation valve configuration requirements.

For LAW, COx monitors shall be located on the inlet and outlet of the Activated Carbon Bed
Adsorber unit. LAW Activated Carbon Bed Adsorber unit shall be isolated with pneumatic
valves on the inlet as shown on P&ID 24590-LAW-M6-LVP-00004.

3.1.7 The Activated Carbon Bed Adsorbers shall be designed for carbon bed isolation as the
primary means of fire suppression. Seller shall also design a water flood fire suppression
system in accordance with applicable requirements of ASME AG-1, subarticle FE-4620, and
MDSs in section 2 of the purchasing documents. Pressure Relief shall be treated as an ITS
function of the Carbon Bed Adsorbers. Seller shall account for increased pressure inside the
carbon bed vessel caused by activation of the fire suppression system and flooding of the
carbon bed with water by providing the proper sized PSV for each HLW housing and
specifying the required size Rupture Disk for each LAW housing. Seller shall work closely
with Buyer in determining required flow-rates for fire suppression water.

3.1.8 Tne Activated Carbon Bed Adsorber units and all permanently attached appurtenances (i.e.
piping manifold, insulation, valves, and maintenance platforms) shall be designed to fit within
the space envelope specified on the MDSs in section 2 of the purchasing documents.

3.1.9 Piping including supports shall be designed per the requirements of ASME B31.3 (Process
Piping). Flanges used for connection to Buyer's piping shall be class 150 and meet the
requirements of ASME B31.3.
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3.1.10 The CFD model and analysis, thermal analysis, Activated Carbon Bed Adsorber analysis, and
seismic analysis to be provided per this specification must verify that the final detailed design
of the Activated Carbon Bed Adsorber and support frame meets the requirements set forth in
this specification.

3.1.11 Each Activated Carbon Bed Adsorber Bed unit shall include all items listed or implied
including, but not limited to, the following:

" Housing with inlet, outlet, support frame with anchorage provisions, platform
supports, discharge filter receiver, piping connections and manifolds for testing
and sampling, piping connections for pressure drop indication, insulation supports
and hold-downs, lifting lugs, internal baffles, and mixing vanes (if mixing vanes
required).

" Fire suppression system, inlet and drain piping, shall be piped to equipment edge
with flange.

" Activated Carbon Bed Adsorbers, with pneumatic loading and gravity unloading of
activated carbon.

" Platform with grating and guardrails
* (Optional) Monorail and Hoist system in lieu of activated carbon pneumatic

loading.

3.1.12 All testing and sampling piping, connections, ports, and manifolds shall be pennanenty
attached to the Activated Carbon Bed Adsorbers and easily accessible for shop and field
testing. If required pipe length is not feasible within the space envelope or down stream of
carbon bed isolation valves, the Seller shall supply mixing vanes/diffusers to adequately mix
test gases in accordance with applicable code requirements. Refer to P&ID drwings in
Section 2 of the MR for additional clarification on test port locations. The Seller shall work
closely with the Buyer to determine best locations for testing and sampling piping,
connections, ports, and manifolds.

3.1.13 The Activated Carbon Bed Adsorbers shall be designed for use with a bag-in/bag-out
procedure to be developed by the Seller to facilitate adsorber removal and replacement
operations. The Seller shall work closely with the Buyer on developing the bag-in/bag-out
procedure.

3.1.14 The Activated Carbon Bed Adsorber shall be designed to attach insulation to the cxtcrior of
the pressure boundary. The design shall ensure the insulation is installed per the requirements
of Buyer Specification 24590-WTP-3PS-NNOO-TO01, Thermal Insulation for Mechanical
Systems and section 4.3 of this specification.

3.1.15 Confinement of melter offgas is an ITS function of the activated carbon bed adsorber units for
both HLW and LAW. Design of the pressure boundary and support frame shall ensure
confinement of melter offgas during nominal, maximum, design conditions, and a carbon bed
fire DBE. Pressure boundary must be maintained during and post an SC-rn DBE.
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3.2 Basic Function

3.2.1 General

3.2.1.1 Each offgas stream consists of two (2) Activated Carbon Bed Adsorbers that can be
operated in either series or parallel with the ability to isolate one uimt for maintenance
during operation. During normal operation, the Activated Carbon Bed Adsorbers will
operate in a lead/lag series arrangement.

3.2.1.2 The Activated Carbon Bed Adsorber units are located downstream of HEPA filter banks
operating with a mnimum particulate removal efficiency of 99%.

3.2.1.3 Each Activated Carbon Bed Adsorber unit shall consist of a vessel, connecting piping, air
actuated on/off control valves, adsorber bed(s), insulation, water fire suppression system,
and a discharge filter.

3.2.2 HLW Activated Carbon Bed Adsorber

3.2.2.1 HLW Activated Carbon Bed Adsorbers shall be used to remove mercury (Hg) from the
HLW melter secondary offgas HOP system.

3.2.2.2 Each Activated Carbon Bed Adsorber vessel shall be designed with a Seller specified
activated carbon media and number of beds to meet performance criteria specified in
section 3.4 of this specification and the MDSs in section 2 of the purchasing documents.

3.23 LAW Activated Carbon Bed Adsorber

3.2.3.1 LAW Activated Carbon Bed Adsorber shall be used to remove mercury (Hg), iodine (12),
HCl. and HF from the LAW melter secondary offgas LVP system.

3.2.3.2 Each Activated Carbon Bed Adsorber vessel shall be designed with a Seller specified
activated carbon media and beds to meet performance criteria specified in section 3.4 of this
specification and the MDSs in section 2 of the purchasing documents. The Seller may
supply separate or mixed beds for acid gas removal.

3.3 Optional Electric Preheater

3.3.1 If determined necessary by Seller, to prevent condensate from forming in the activated carbon
media during startup or after replacement, the Seller shall propose an electric preheater.

3.3.2 Electric preheater shall use an electric element and fan to preheat the carbon bed upon start-up
or after media replacement.

3.3.3 The preheater shall be mounted on a 4 ft by 4 ft skid frame that must be located within the

space envelope specified in the MDSs in section 2 of the purchasing documents.

3.3.4 Seller shall submit proposed control system and instrumentation for the preheater in
accordance with Buyer specification 24590-WTP-3PS-JQ07-T0001 Instrumentation for
Package Systems, and with the requirements of this specification.
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3.4 Performance

3.4.1 General

3.4.1.1 The Activated Carbon Bed Adsorber units shall be designed for a minimum service life of
40 years. Where specific components cannot meet the specified service requirement. they
shall be identified, and a mechanism for their replacement and/or maintenance shall be
incorporated into the design. Refer to section 10.1.12 of this specification for additional
component design reliability requirements.

3.4.1.2 The Activated Carbon Bed Adsorbers shall be designed for a minimum adsorbent life
expectancy as required by the MDSs when operating 8,760 hours per year.

3.4.1.3 As applicable to design, the root mean square of the velocities in a traverse shall be within
20 % of the average velocity across the front face of the Activated Carbon Beds. If
required, ports shall be provided on one foot intervals to confirm velocity distribution.

3.4.1.4 Instrumentation, valves, and related appurtenances shall meet the performance requirements
of Buyer specification 24590-WTP-3PS-JQ07-TOOO1, Instrumentation for Package
Systems.

3.4.1.5 Actuators for On/Off valves shall meet the performance requirements of Buyer specification
24590-WTP-3PS-JV15-TOOO1. Actuatorsfor On/Off Valves.

3.4.2 HLW

3.4.2.1 Refer to MDSs in Section 2 of the purchasing documents for specified mercury
decontamination factors (DF)/removal efficiencies and carbon media design life
requirements.

3.4.2.2 Carbon media performance shall be affirmed by Buyer performed Warranty Testing
specified in Appendix B of this specification.

3.4.3 LAW

3.4.3.1 Refer to MDS in Section 2 of the purchasing documents for specified mercury. iodine. HCL.
and HF decontamination factors (DFs)/removal efficiencies and carbon media design life
requirements.

3.4.3.2 Carbon media performance shall be affirmed by Buyer performed Warranty Testing
specified in Appendix B of this specification.

3.5 Design Conditions

3.5.1 The Activated Carbon Bed Adsorber units shall be designed to meet design conditions
specified in the MDSs in Section 2 of the purchasing documents,

3.5.2 The Activated Carbon Bed Adsorber units shall be considered non-ESF as defined in ASME
AG-1, Article AA-1000.
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3.5.3 The Activated Carbon Bed Adsorber units shall be designed to meet Level C service limits as
defined in ASME AG-1. Paragraph AA-4214.

3.6 Environmental Conditions

3.6.1 The HLW and LAW Activated Carbon Bed Adsorber units will be installed indoors. See
Equipment Environmental Qualification data, located in the MDSs, for additional room
environmental conditions.

3.6.2 Prior to installation, the Activated Carbon Bed Adsorber units may be stored outdoors at
ambient temperature extremes ranging from (-)35 OF dry-bulb to 118 *F dry-bulb and a relative
humidity of 0 to 100/6.

3.6.3 Control and electrical equipment required to meet ITS functions of confinement of melter
offgas, bed isolation for fire suppression, and prevention of flooding of secondary offgas
system on introduction of liquids (LAW only) shall be designed and fabricated to meet
environmental qualifications in accordance with engineering specification 24590-WTP-3PS-
JQ06-T0005, Engineering Specification for Environmental Qualification of Control and
Electrical Systems and Components, for a harsh environment.

3.6.4 Control and electrical equipment shall be exposed, to the room environment conditions listed
on the Equipment Environmental Qualification data. located in the MDSs.

3.6.5 Mechanical equipment/components required to meet ITS functions of confinement of melter
offgas, bed isolation for fire suppression, and prevention of flooding of secondary offgas
system on introduction of liquids (LAW only) shall be designed and fabricated to meet
environmental qualifications in accordance with engineering specification 24590-WTP-3PS-
G000-TOO15, Engineering Specification for Environmental Qual/ifcation of Mechanical
Equipment, for a harsh environment.

3.7 Mechanical Requirements

3.7.1 General

3.7.1.1 Sample ports shall be provided downstream of each bed for monitoring HCI and HF.

3.7.1.2 Each carbon bed shall be equipped with three (3) vertical and three (3) horizontal ports to
obtain physical samples at three locations within the bed. The Seller shall provide special
tools to physically retrieve samples. Seller may also propose the use of cylindrical media
samples located external to the housing.

3.7.1.3 Valves and actuators shall meet the requirements of Buyer specification 24590-WTP-3PS-
PVOO-TOOO1, Technical Supply Conditions for Valves, and 24590-WTP-3PS-JVl 5-TOO01,
Actuators for On/Off Valves. Valve type, fail position, material, and flange requirements
shall be as specified on the MDSs in section 2 of the purchasing documents. Refer to P&ID
24590-HLW-M6-HOP-00011 and 24590-HLW-M6-HOP-20011 for HLW and P&ID
24590-LAW-M6-LVP-00004 for LAW.
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3.7.2 Loading System

3.7.2.1 Pneumatic loading shall lift activated carbon media to the fill chute. The carbon media
shall be gravity loaded through the fill chute.

3.7.2.2 Pneumatic loading system shall be complete with hopper, piping, vacuum blower, mounting
equipment, and air filters necessary to safely lift the activated carbon adsorbent media. If
detennined necessary by Seller, vibration equipment shall be designed and supplied for
loading of the carbon media into the Activated Carbon Bed Adsorbers.

3.7.2.3 The loading equipment shall be transferable to other Activated Carbon Bed Adsorber units
within that facility. Rate of loading shall be specified by the Seller to minimize possible
damage or degradation of the Activated Carbon Media.

3.7.2.4 Transferable loading equipment may be located in maintenance aisle ways as shown in the
MDSs in section 2 of the purchasing documents. Location shall be specified by the Seller.
Seller shall work closely with the Buyer with respect to equipment size.

3.7.2.5 If permissible in the equipment space envelope required on the MDSs. Seller may propose
an alternative loading system using a monorail and hoist to lift carbon media super sacks for
bulk loading. Monorail and hoist system shall be designed and tested in accordance with
the applicable requirements of ASME B30.1I, Monorails and Underhung Cranes and DOE-
RL-92-36. Hanford Site Hoisting and Rigging Manual. Testing shall include the following
at a nuninium:

" Operational Test
" Load Test

3.7.3 Unloading System

3.7.3.1 Spent carbon media shall be gravity unloaded directly into 55 gal drums for disposal. Seller
shall allow for clearance of the 55 gal drum and bag-in/bag-out operations in accordance
with applicable code requirements. If required to meet the space envelope specified in the
MDSs, the Seller may propose the use an unloading system to elevate the carbon media into
a 55 gal drum. Buyer prefers to use loading equipment for unloading.

3.7.3.2 If determined necessary by Seller, vibration equipment shall be designed and supplied for
unloading of the carbon media.

3.7.3.3 Spent carbon is considered hazardous and potentially radioactive and must be contained
during unloading through the use of a bag-out procedure as required in section 3.11 of this
specification.

3.8 Discharge Filter Requirements

3.8.1 The discharge filters for the Activated Carbon Bed Adsarber units shall be rated for at least
300 'F with an efficiency of 99% at 5 microns and have a minimum capacity of two (2) times
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the design flowrate. Each discharge filter shall also be equipped with a differential pressure
gage to measure pressure drop across the filter.

3.9 Lifting Requirements

3.9.1 Lifting lugs shall be installed on each Activated Carbon Bed Adsorber unit for balanced lifting
and handling. Seller shall identify the weight and center of gravity of each unit and submit a
report for Buyer review.

3.9.2 All lifting points shall be designed and tested in accordance with the requirements of Buyer
specification 24590-WTP-3PS-GOOO-T0003, Packaging, Handling, and Storage
Requirements. The allowable design stress shall equal the applicable code allowable design
stress at ambient temperature.

3.9.3 The lifting lugs shall be designed in accordance with ASME B30.20 - 1999 Below-The-Hook
Lifting Devices, to permit lifting of the Activated Carbon Bed Adsorber units without
distortion or damage to the components or lifting lugs.

3.9.4 Lifting lugs shall be accessible without removal of covers and guardrails.

3.9.5 The lifting lugs must accept standard lifting equipment. Chain blocks or braiding shall not be
permitted. If applicable, the lifting lugs shall be designed to accept Crosby shackles or
equivalent meeting Federal Specification RR-C-271D.

3.9.6 Sampling and testing connections and ports shall not be used for lifting.

3.9.7 Seller shall provide any special designed equipment that is required to handle the component
and is not available from a commercial source. Such equipment may include but is not limited
to rigging devices such as spreader beams, structural lifting devices, strongbacks, and yokes.
Rigging devices shall be designed, tested, and tagged in accordance with the applicable
requirements of DOE-RL-92-36, Hanford Site Hoisting and Rigging Manual.

3.9.8 All lifting points on the Activated Carbon Bed Adsorber units shall be proof tested in shop.
Test and examination certificates shall be provided to the Buyer for review.

3.10 Loadings

3.10.1 The Activated Carbon Bed Adsorber and support frames shall be self-supporting, capable of
carrying the static loads of components, thermal expansion loads (including Carbon bed fire),
seismic loads, full flood fire suppression water loads, and capable of handling the stresses
imposed during shipment, installation, and operation. Full flood fire suppression water loads
are not required to be included in combination with the seismic loads.

3.10.2 Loads to be considered for the structural design of the Activated Carbon Bed Adsorbers and
support frame shall be in accordance with applicable codes, standards, and reference
documents listed in section 2 of this specification. As a minimum, loadings and stresses to be
imposed shall meet Level C service limits as described in ASME AG-1, Paragraph AA-4214
and be in accordance with Buyer specification 24590-WTP-3PS-FBO1-TOOO1, Engineering
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Specification for Structural Design Loads for Seismic Category III and IV Equipment and
Tanks.

3.10.3 Loads and stresses imposed for design of the vessel housings shall be in accordance with
ASME Boiler and Pressure Vessel Code, Section VIII, Div. 1.

3.10.4 Nozzle design shall consider seismic, thermal, and combination loads. Loads shall be in
accordance with the requirements of the MDSs in section 2 of the purchasing documents.

3.11 Bag-in/Bag-out Procedure Requirements

3.11.1 Seller shall provide a detailed bag-in/bag-out procedure using a pneumatic loading system and
gravity unloading of the Activated Carbon Bed Adsorber media and discharge filters usmg
PPE, bags, a glovebag (if required), and special tools Procedure shall assume carbon bed is
isolated and not in operation. If unloading system is used, Seller's bag-out procedure shall
include this additional equipment.

3.11.2 Bag-in/bag-out procedure shall note the necessary steps needed to safely bag-out media after a
water deluge (i.e. additional drying of media, vibration, etc.).

3.11.3 Procedure shall include proposed means of activated carbon adsorbent media delivery (i.e. 40
lb bags, 55 gal drums, etc.).

3.11.4 Seller shall work with Buyer to determine PPE requirements to be included in the procedure
for personnel conducting adsorbent and filter removal and replacement.

3.11.5 If a glovebag is required to perform the bag-in/ bag-out procedure, it shall conform to
AGS-GO01, and ERDA 76-21, Paragraph 2.2.1 and Chapter 7. Seller shall work with Buyer
to determine whether or not a glovebag will be necessary.

3.11.6 Drawings of bags and glovebag (if glovebag is required) to be used shall be included in the
bag-in/bag-out procedure. Drawings shall show configuration with dimensions and identify
any equipment, filters, either/or apparatus to be an integral part of the bags and glovebag.
Drawings shall also identify material, manufacturer, either/or model numbers of all bag and
glovebag components.

3.11.7 The bag-in/bag-out procedure shall be written to ensure that confinement is not broken at any
time.

3.11.8 Personnel shall not need to break the plane of the pressure boundary or discharge filter access
openings at any time to perform the bag-in/bag-out procedure.

3.12 CFD Model and Analysis Requirements

3.12.1 The 3-D CFD model, required per section 1 of this specification, shall demonstrate the effects
of internal structures and components on offgas flow distribution through the Activated
Carbon Bed Adsorbers.

3.12.2 The 3-D CFD model shall include the following components of the Activated Carbon Bed
Adsorber units:
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" Housing including inlet (with transition fittings and necessary inlet piping to model
turbulent flow entering the unit), outlet, inlet plenum, outlet plenum, discharge
filter, manifolds for testing and sampling. and any required internal baffles, mixing
vanes, and/or cross-venting holes.

" Activated carbon bed(s).

3.12.3 The 3-D graphical results from the CFD model shall include:

" Analysis of changes to the Activated Carbon Bed Adsorber units to enhance offgas
flow effectiveness.

" Analysis of the effect of including additional baffles, mixing vanes, and/or cross-
venting holes as required to study local offgas flow effects to achieve uniform
offgas flow distribution through the adsorbers.

* Analysis of changes to the Activated Carbon Bed Adsorber units to minimize the
overall dimensions.

3.12.4 The 3-D graphical results from the CFD model shall demonstrate uniform offgas distribution
through the adsorber beds at 75% of the design flowrate with ± 10 % variation in flowrate.

3.12.5 Provide pressure drop to velocity relationship per adsorber bed(s) as part of the CFD analysis
based on carbon media testing.

3.12.6 The Seller shall provide the documented results from the 3-D CFD analysis in report form to
the Buyer. The CFD report shall provide a complete offgas flow analysis and shall include 3-
D graphical results of the model and any calculations performed. The reports shall, at
minimum, include:

* Definition of analysis objective
* Identification of equipment for analysis
* General description of equipment supplemented by drawings and sketches
* Functional requirements per this specification
* Purpose of analysis
* Definition of design criteria and inputs with corresponding sources
* Results of literature searches and other applicable background data
* Applicable codes, standards, and reference documents per section 2 of this

specification broken down by chapter, section, and paragraph, as applicable
* Analysis methodology
* Description of computer(s) used to conduct analysis
* Description of software/computer programs used for modeling and any

calculations and limitations, justification for choice of program, and evidence and
description of program validation method.

* Assumptions (indicate those that must be verified as the design proceeds)
* Analyses conducted with results
* Summary of analysis results
* Conclusions
* Location for Buyer review signatures

All assumptions shall be plainly identified and data present (including their uncertainty) with
precise logic. Actual accomplishments of the work shall be clearly stated.
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3.12.7 The final CFD report shall convey information to several disciplines, many of whom may be
less familiar with the general subject than the authors. Care shall be taken to use simple
statements and expressions and to make statements as concise as possible. If highly technical
terms are necessary, they shall be adequately explained and defined.

3.13 Thermal Requirements

3.13.1 Refer to MDSs in section 2 of the purchasing documents for mechanical design data
pertaining to thermal design information.

3.13.2 Thermal analyses shall include the effects of stresses resulting from potential variations in
temperatures due to startup, normal operation, shutdowns, carbon bed fire, and thermal
cycling of the Activated Carbon Bed Adsorber units. Analyses shall determine nozzle
deflections in all directions per thermal expansion or other approved method. The calculations
shall consider that the maintenance platforms shall be connected together with mechanical
fasteners during normal operation.

3.13.3 Thermal analyses shall confirm the insulation temperature of Seller selected insulation and all
exterior uninsulated portions of the Activated Carbon Bed Adsorber units with potential for
personnel exposure, do not exceed 140 *F at maximum design temperature. in accordance with
the requirements of Buyer specification 24590-WTP-3PS-NNOO-TOO01, Thermal Insulation
for Mechanical Systems. Thermal calculations shall also confirm heat loss to the room is
within the requirements of the MDSs. Refer to section 4.3 of this specification for addition
insulation requirements.

3.13.4 The thermal analyses shall confirm the thickness and extent of insulation required on the
bottom of the Activated Carbon Bed Adsorber units so that the average temperature of the
Buyer's concrete foundation directly under and within three feet of the skid boundary does not
exceed 100 F.

3.13.5 Seller shall perform a thermal analysis to determine and define the thermal conditions
generated during a carbon bed fire. This analysis shall define the maximum and design
temperatures for the carbon bed pressure boundary and isolation valves. Seller shall
determine equilibrium design temperature for a carbon bed fire based on Seller specified
CO/COx analyzer set points and the carbon bed being isolated. This equilibrium design
temperature shall be used in ASME Boiler and Pressure Vessel Code, Section VI. Div.1
calculations for design of the Activated Carbon Bed Adsorber pressure boundary. If
determined necessary, based on Seller operating procedures, operators shall have the option of
activating the water deluge fire suppression system. Seller shall assume a minimum response
time of one hour or any operator action. Design temperature determined by this thermal
analysis shall confirm valve selection (valve material, seat material, leak tightness. etc.) for
pressure boundary valves and process isolation valves.

3.14 Activated Carbon Bed Adsorber Design Analysis Requirements

3.14.1 The Seller shall conduct and submit separate Activated Carbon Bed Adsorber design analyses
for LAW and HLW facilities. The design analysis of the Activated Carbon Bed Adsorber
units shall be conducted by an Activated Carbon Bed Adsorber expert to determine the
expected adsorbent changeout frequency for the final Activated Carbon Bed Adsorber design.
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Seller shall provide personnel qualifications to the Buyer for review prior to beginning
adsorber design.

3.14.2 Analysis shall be conducted considering operation of the Activated Carbon Bed Adsorber
units at design conditions outlined in this specification and MDSs.

3.14.3 Analysis shall determine expected adsorbent changeout frequency based on the gas
composition and load information specified in the MDSs in Section 2 of the purchasing
documents.

3.14.4 Assume that the offgas flow through the Activated Carbon Bed Adsorbers may vary as much
as ± 10 % from the design flowrate specified in the MDSs in section 2 of the purchasing
documents.

3.14.5 Seller shall provide the documented results of the Activated Carbon Bed Adsorber analysis
with any graphical results, as applicable, in report form to the Buyer prior to fabrication.
Refer to section 3.12.6 and 3.12.7 for the minimum requirements of the report.

3.14.6 The final Activated Carbon Bed Adsorber design analysis report shall convey information to
several disciplines, many of whom may be less familiar with the general subject than the
authors. Care shall be taken to use simple statements and expressions and to make statements
as concise as possible. If highly technical terms are necessary, they shall be adequately
explained and defined.

3.14.7 LAW analysis shall include Buyer designed and installed Radar Guide Tube piping and
supports as required per this specification and the MDS's.

3.15 Electrical Requirements

3.15.1 Electrical equipment necessary to meet the requirements of this specification and appendices
shall be designed, fabricated, and tested in accordance with Buyer specification 24590-WTP-
3PS-EKPO-TOOO1, Electrical Requirements for Packaged Equipment.

3.15.2 The Buyer will provide a single feed for each HLW Activated Carbon Bed Adsorber unit. The
Seller shall be responsible for determining electrical load and for the distribution of power
within the HLW Activated Carbon Bed Adsorber unit. The Seller shall provide a disconnect
switch at the connection point for the Buyer's power feed for each Activated Carbon Bed
Adsorber.

3.15.3 Delete

3.15.4 Motors shall operate continuously under running conditions at rated load and meet the
requirements of Engineering Specification 24590-WTP-3PS-MUMI-T0002, Low Voltage
Induction Motors.

3.15.5 The Buyer will provide a single feed for each LAW Activated Carbon Bed Adsorber unit to
Buyer supplied electrical disconnect- The Buyer will be responsible for determining the
electrical load and for the distribution of power within the LAW Activated Carbon Bed
Adsorber imit.
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3.16 Instrumentation and Control Requirements

3.16.1 General

3.16.1.1 Instrumentation included in the Seller's scope of work shall meet the requirements of Buyer
specification 24590-WTP-3PS-JQ07-T000, Instrumentation for Package Systems. For
general instrumentation scope refer to P&ID 24590C-HLW-M6-HOP-00011 and 24590-
HLW-M6-HOP-20011 for HLW and P&ID 24590-LAW-M6-LVP-00004 for LAW.

For the HLW Activated Carbon Bed Adsorber Unit, the Buyer shall provide the appropriate
ABB control system components (i.e. I/O modules, power supplies) to the Seller for
fabrication into the Seller's control panel. Seller shall provide non-ABB manufactured
equipment (fiber optic converters, fiber optic patch cables and plates, terminals, circuit
breaker, wiring, etc.), and panel fabrication. Seller shall design their control panel to utilize
the ABB control system equipment and provide a General Arrangement drawing with a Bill
of Materials identifying all parts to be provided by the Buyer. Seller shall provide 1/0 list
for all instruments. Seller shall provide control narrative. logic drawings, and related items
as specified in 24590-WTP-3PS-JQ07-T0001, Instrumentation for Package Systems.
Buyer shall provide programming according to Seller's specification of the monitoring and
control requirements. Buyer shall provide controller, software, and attend and support the
factory test of the equipment at the Seller's facility.

For the LAW Activated Carbon Bed Adsorber unit, the Buyer shall provide all appropriate
ABB and non-ABB control system components, control wiring, control panels.
mstrumentanon racks, software, and programming.

3.16.1.2 Delete.

3.16.2 Activated Carbon Bed Adsorber

3.16.2.1 The following instruments shall be included with the HLW Activated Carbon Bed Adsorber
Units as a minimum, refer to section 1.6 of this specification for additional QA with
subsequent testing requirements for these instruments:

" Inlet temperature elements, thermowell. and indicating transmitter on inlet to each
Activated Carbon Bed.

" Inlet CO analyzer sample collection tap and return for Buyer supplied ITS CO
analyzer.

" Differential pressure indicating transmitter on each Activated Carbon Bed
Adsorber vessel.

" Carbon Bed temperature elements, thermowells, and indicating transmitter. (two
for each guard media and two for each primary media).

* Radar level indicator for each Activated Carbon Bed Adsorber vessel.
* Differential pressure indicating transmitter on each discharge filter.
* Outlet CO analyzer sample collection tap and return for Buyer supplied ITS CO

analyzer.
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* Delete.
* Mercury monitor sample tap from each Activated Carbon Bed Adsorber with

common return for Buyer supplied mercury analyzer. See Figure 3 for Mercury
monitor sample tap requirements.

See P&ID 24590-HLW-M6-HOP-00011 and 24590-HLW-M6-HOP-20011 for additional
Seller and Buyer instrumentation and control scope.

3.16.2.2 The following instruments shall be included with the LAW Activated Carbon Bed Adsorber
Units as a minimum, refer to section 1.6 of this specification for additional QA with
subsequent testing requirements for these instruments:

* Two (2) Thermowells for Buyer supplied inlet temperature elements (ITS) and
indicating transmitters on inlet piping.

" Two (2) inlet COx analyzer sample collection taps and returns for Buyer supplied
ITS COx analyzer.

" Tap and return for Buyer supplied differential pressure indicating transmitter on
each Activated Carbon Bed Adsorber vessel.

" Thermowell for Buyer supplied Carbon Bed temperature elements and
transmitters. (4 total for each housing - two for guard media, two for primary
media).

* Taps for two (2) Buyer supplied radar level indicators for each Activated Carbon
Bed Adsorber vessel (ITS).

" Tap and return for Buyer supplied differential pressure instrument on each
discharge filter (with ISA purges on each pressure leg).

* Thermowell for One (1) Buyer supplied outlet temperature element and indicator.
* Two (2) outlet COx analyzer sample collection taps and returns for Buyer supplied

ITS COx analyzer.
* Mercury monitor sample tap from each Activated Carbon Bed Adsorber with

common return for Buyer supplied mercury analyzer. See Figure 3 for Mercury
monitor sample tap requirements.

* HF/HCl monitor sample tap and return tap for Buyer supplied HF/HCl analyzer.

See P&ID 24590-LAW-M6-LVP-00004 for additional Seller and Buyer instrumentation
and control scope.

3.16.2.3 Deleted.

3.16.2.4 As listed in 3.16.2.1 and 3.16.2.2, each Activated Carbon Bed shall have at least four (4)
temperature instruments and transmitters. Temperature elements shall be provided with
thermowells that meet the inspection and testing requirements per the specified Q quality
level and the requirements of Buyer specification 24590-WTP-3PS-JQ07-TOOOl,
Instrumentation for Package Systems. Seller shall work closely with the Buyer in
determining the location of the temperature instruments.

3.16.2.5 As listed in 3.16.2.1 and 3.16.2.2, each Activated Carbon Bed vessel shall have radar level
indicator(s). Radar level indicators shall be Ohmart-Vega meeting Appendix B
requirements of Buyer specification 24590-WTP-3PS-JQ07-TOOO1, Instrumentation for

Page 24
24590-GO4B-F00019 Rev 3 (6/29/2004) Ref. 24590-WTP-3DP-GO4B-00049



24590-WTP-3PS-MWK-TOOO1, Rev 4
Activated Carbon Bed Adsorbers

Package Systems. Seller proposed substitutions shall be well documented as to the relative
technical advantages and exclude commercial considerations.

3.16.2.6 Seller shall provide control logic required to operate the Activated Carbon Bed Adsorber
Units including the fire suppression system in accordance with the performance
requirements of this specification and MDSs.

3.16.2.7 The HLW Activated Carbon Bed Adsorber Unit shall be designed with a single
instrumentation tie-in point for connection to Buyer's Integrated Control Network (ICN) in
accordance with the requirements of Buyer specification 24590-WTP-3PS-JQ07-TOOOl,
Instrumentation for Package Systems. Design drawings shall show the location of
instrumentation tie-in point. Instrumentation specified ITS shall have a separate tie-in point
for connection to Buyer's Programmable Protection System (PP) in accordance with
section 3.4.4 of Buyer specification 24590-WTP-3PS-JQ07-TOOO1, Instrumentation for
Package Systems, and the requirements of IEEE Std. 384.

3.16.2.8 The following instrumentation for LAW and HLW are specified ITS and shall have isolated
hardwires to Buyer's programmable protection system (PPJ) in accordance with the
requirements of section 3.4.4 of Buyer specification 24590-WTP-3PS-JQ07-TOOOl,
Instrumentation for Package Systems for ITS instrumentation, and the requirements of IEEE
Std. 384.

" Inlet temperature elements for LAW Activated Carbon Bed Adsorbers
" Radar level indicators for LAW Activated Carbon Bed Adsorbers
* Control and electrical components related to HLW and LAW Activated Carbon

Bed Adsorber pneumatic isolation valves. (Instrument air supply shall have two
solenoid valves in series, one solenoid valve is independently hardwired for
connection to Buyer's PPJ, the second solenoid valve is wired to the non-ITS
control panel (HLW) or non-ITS instrumentation rack (LAW). All isolation valves
are fail closed. (Refer to P&ID 24590-HLW-M6-HOP-00011 and 24590-HLW-
M6-HOP-20011 for HLW and P&ID 24590-LAW-M6-LVP-00004 for LAW for
additional information.

* Buyer supplied inlet and outlet CO analyzers for HLW. Buyer supplied inlet and
outlet COx analyzers for LAW.

3.16.2.9 The following instrumentation shall meet the requirements of Buyer specification 24590-
W TP-3 PS-JQ06-T0005, Environmental Qualification ofControl and Electrical Systems and
Components.

0 Inlet temperature elements for LAW Activated Carbon Bed Adsorbers
0 Radar level indicators for LAW Activated Carbon Bed Adsorbers
* Control and electrical components related to HLW and LAW Activated Carbon

Bed Adsorber pneumatic isolation valves
& Rupture Disks for LAW Activated Carbon Bed Adsorbers

3.16.2.10 LAW instrumentation shall be remote mounted in adjacent rooms.

3.16.2.11 Delete.
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3.16.3 Optional Preheater

3.16.3.1 Seller shall propose control system for electric pre-heater with over heat protection in
accordance with section 3.3 of this specification.

3.163.2 Proposed control system shall be in accordance with the requirements of Buyer
specification 24590-WTP-3PS-JQ07-T0001, Engineering Specification for Instrmnentation
for Package Systems.

3.17 Accessibility and Maintenance

3.17.1 General

3.17.1.1 Accessibility and maintenance requirements shall be per this specification.

3.17.1.2 Seller's recommended accessibility and maintenance requirements for each piece of
equipment shall be included in the Seller's applicable submittals.

3.17.1.3 Frequency of inspection and maintenance intervals shall be in accordance with Seller's
recommendations.

3.17.1.4 All valves shall be accessible for maintenance and operation. Maintenance and replacement
of valves shall be outlined in Seller's operation and maintenance procedures.

3.17.1.5 Seller shall design and supply any special tools required to perform maintenance activities
and describe its use in applicable procedures.

3.17.1.6 If the equipment weight (i.e. valves, actuators, loading/unloading equipment. etc.) is in
excess of 50 pounds the Seller shall design and supply jib cranes, lifting beams, or rigs in
accordance with the requirements of DOE-RL-92-36.

3.17.2 Platform Requirements

3.17.2.1 Equipment, instrumentation, and electrical components that are 6 feet and over from ground
level shall be provided with permanent work platforms with fixed ladders/stairs to perform
maintenance.

3.17.2.2 The Activated Carbon Bed Adsorber unit maintenance platforms and ladders shall be
designed to meet the requirements set forth in 29 CFR 1910, Occupational Safety and
Health Standards (OSHA), Subpart D. Walking-Working Surfaces, and AISC 9th Edition.

3.17.2.3 The Activated Carbon Bed Adsorber unit maintenance platforms shall include guardrails.
The guardrails shall be made out of piping.

3.17.2.4 The guardrails shall be designed per 29 CFR 1910.23.

3.17.2.5 The minimum live load for the column platforms shall be 100 psf. If platforms are to be
used for laydown during maintenance, use a minimum live load of 250 psf.
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3.17.2.6 The fixed ladder to be installed on the maintenance platforms shall meet the requirements
set forth in 29 CFR 1910.27.

3.17.2.7 The maintenance platforms must be able to be attached to the Activated Carbon Bed
Adsorber units without welding after the adsorbers are placed in the HLW and LAW
facilities.

3.17.2.8 All openigs in guardrails of each Activated Carbon Bed Adsorber unit maintenance
platform shall have a safety gate or chain designed per the requirements of 29 CFR 1910.23.

4 Materials

4.1 General

4.1.1 Material used for the pressure boundary including control instrumentation shall comply with
Buyer specification 24590-WTP-3PS-GOOO-T0002, Positive Material Identification (PM) for
Shop Fabrication. In accordance with the requirements of the PMI specification the Cr. Ni,
Mo, content of the pressure boundary materials including weld consumables must be verified
before and after fabncation.

4.1.2 Seller shall submit manufacturer cut sheets and MSDSs for all gaskets used for the pressure
boundary. All gaskets, seal pads, caulks, and adhesives used must be certified for contact with
austenitic stainless steel.

4.1.3 The Activated Carbon Bed Media shall have impurities less than 0.1 weight percent carbonate,
oxide, or nitrate. Seller shall provide written certification that the amount of impurities in the
carbon media is less than 0.1 weight percent carbonate, oxide, or nitrate.

4.1.4 Performance of the Activated Carbon Bed for removal of HCl. HF, and radioactive iodine
(I') associated with the LAW system is required, (an HCl, HF, and iodine guard bed is not
required for the HLW offgas). The guard bed for HF, located upstream of the mercury
removal bed, may contain adsorbent such as acid washed activated carbon or activated
alumina. The activated alumina media is not required to be acid washed.

4.1.5 The Activated Carbon Bed Media shall meet applicable ASTM methods for particle size
distribution.

4.2 Construction

4.2.1 Materials used in the construction of the Activated Carbon Bed Adsorber units shall conform
to the requirements of ASME AG-1, Article AA-3 000, ASME AG-la, Article HA-3000. this
specification. and the MDSs in section 2 of the purchasing documents. Material property and
performance data for any materials not covered in ASME AG-1, ASME AG-la or this
specification shall be submitted to the Buyer for review prior to incorporation into the design
of the Activated Carbon Bed Adsorber units. All materials in contact with the adsorber and
process piping shall be 300 series stainless steel. Performance data shall indicate that material
is acceptable for environmental and specific service conditions.
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4.2.2 All materials used in the construction of the Activated Carbon Bed Adsorber units shall be
resistant to radiation levels indicated in subsection 3.6 of this specification and be able to
operate under environmental and design conditions described in ASME N509 (paragraph 4.4)
and MDSs in section 2 of the purchasing documents.

4.2.3 Seller shall maintain a record of ASME or ASTM numbers, material test reports, and
manufacturer material certifications for all materials used for construction of the Activated
Carbon Bed Adsorber units. Seller shall provide copies to the Buyer.

4.2.4 All materials used in the manufacture of the Activated Carbon Bed Adsorber units. support
frames, and shims shall be new and unused. Where specific criteria are not provided, material
selection shall be determined by the Seller and have properties and composition suitable for
the specific service conditions and consistent with this specification.

4.2.5 Dissimilar metal couples shall be avoided due to corrosion potential.

4.2.6 Activated Carbon Bed Adsorber housing material shall be in accordance with the requirement
of the MDSs. Discharge filter covers shall be constructed of 316 L stainless steel.

4.2.7 The Activated Carbon Bed Adsorber support frames, pipe supports, and maintenance
platforms shall be made of Carbon Steel. Special attention shall be placed on securing the
stainless steel carbon bed adsorbers and piping to the carbon steel support structure to prevent
galvanic corrosion.

4.2.8 The discharge filter frame shall be composed entirely of 316 L stainless steel.

4.2.9 Deleted.

4.3 Insulation

4.3.1 The Seller shall provide detailed insulation installation procedures complete with sketches
showing methods and details for applying and securing external insulation, metal jacketing,
etc., to the Activated Carbon Bed Adsorber Units and necessary piping. The insulation
procedures shall be in accordance with PIP INIH 1000 and NACE Standard RP0198, Buyer
specification 24590-WTP-3PS-NNOO-TOOOl Thermal Insulation for Mechanical Systems, and
this specification.

4.3.2 Procedures for insulation thicknesses greater than three (3) inches shall be applied in multiple
layers with staggered joints. Each layer of multiple layer and double insulation shall be held
in place separately.

4.3.3 Procedures for insulation installation shall include jacketing the insulation with 304 L stainless
steel following the requirements of Buver specification 24590-WTP-3PS-NNOO-TOOO1
Thermal Insulation for Mechanical SVstems, and this specification. The stainless steel
jacketing shall be 0.024 inches thick flat and smooth sheet. The jacketing shall be furnished in
the annealed or soft condition with a regular 2B mill finish and have a factory applied
moisture barrier.

4.3.4 Seller shall recommend cements, mastics, and adhesives that will be suitable for the maximum
design temperature of the Activated Carbon Bed Adsorber units. The mixing of cements,
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mastics, etc., shall be done with deionized water. All recommended cements, mastics,
adhesives must by certified for contact with austenitic stainless steel.

4.3.5 Procedures shall include cleaning instructions for surfaces to be insulated. Procedures should
note that surfaces to be insulated must be dry and free of loose scale, dirt, and oil before the
insulation is applied.

4.3.6 The design shall provide for removable/replaceable insulation on flanges, manholes, doors,
and access openings.

4.3.7 All recommended insulation components, including facings, mastic, and adhesives, shall meet
ASTM E84 fire hazard rating not to exceed 25 for flame spread and 50 for fuel contributed
and smoke developed. Ratings used are determined by Underwriters Laboratories, Inc. (UL).

4.4 Piping

4.4.1 All applicable materials used for piping and related appurtenances shall be in accordance with
the requirements of the MDSs and Buyer specification 24590-WTP-3PB-POOO-TSl IV Piping
Material Classification Pipe Class S11V, for HLW, and Buyer specification 24590-WTP-
3PB-POOO-TS IIN Piping Material Classification Pipe Class Si IN, for LAW.

4.4.2 Special attention shall be placed on securing stainless steel piping to the carbon steel support
structure to prevent galvanic corrosion.

4.5 Prohibited Materials

4.5.1 Mercury and other low melting point metals, their alloys, or materials containing such metals
as their basic constituents shall not be used in the construction of the Activated Carbon Bed
Adsorber units and shims.

4.5.2 Molybdenum and halides shall not be used in direct contact with stainless steel.

4.5.3 Asbestos shall not be included in any component of the Activated Carbon Bed Adsorber units.

4.5.4 Halide containing materials shall not be used in any component of the Activated Carbon Bed
Adsorber units, unless otherwise noted in tins specification.

4.5.5 Certain materials are restricted from use at WTP. Refer to 24590-WTP-LIST-CON-08-0001,
Restricted Materials List, for the complete list of restricted materials. The use of any
restricted materials requires authorization from WTP Safety Assurance.

4.6 Storage of Special Materials (e.g., stainless steel) prior to work

4.6.1 Stainless steel is susceptible to corrosion caused by the contact and interaction with
incompatible materials. All stainlcss steel material shall be stored in separate areas away from
other materials.
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4.6.2 Storage of activated carbon and testing media shall be per the manufacturer's instructions to
prevent contamination and degradation. Activated carbon and testing media storage
requirements and instructions shall be provided by the Seller to the Buyer for review prior to
purchase.

5 Fabrication

5.1 General Requirements

5.1.1 The Activated Carbon Bed Adsorber units shall be fabricated per this specification and the

applicable documents listed in section 2 of this specification.

5.1.2 ASME Boiler and Pressure Vessel Code, Section VIII, Div. I shall only be applied to the
fabrication of the housing pressure boundary of the Activated Carbon Bed Adsorber units.
The housing pressure boundary shall be fabricated in accordance with ASME Boiler and
Pressure Vessel Code, Section VIII, Div. 1. U-stamp and National Board Registration for
the Activated Carbon Bed Adsorbers are not required.

5.1.3 Identification of fabrication methods shall be included in the detailed design of the Activated
Carbon Bed Adsorber units.

5.1.4 All fabrication shall be performed by personnel qualified in accordance with this specification
and applicable documents in section 2 of this specification.

5.1.5 Piping shall be fabricated in accordance with the requirements of ASME B31.3 and Buyer
specification 24590-WTP-3PS-PSO2-TOOOl, Shop Fabrication ofPiping.

5.2 Assembly

5.2.1 Flatness of the completed Activated Carbon Bed Adsorbers and support frames shall be 1/8
inch per foot minimum, with no greater than 3/16 inch over the entire length, except for areas
around cutouts. Areas around cutouts shall be flat within 1/16 inch per foot.

5.2.2 Cutout locations shall be within ± 1/8 inch and cutout size shall be within ± 1/16 inch.

5.2.3 The Activated Carbon Bed Adsorber units and shims shall have edges that are both smooth
and not sharp to the touch.

5.2.4 The method of fabrication shall minimize the number and amount of seams, overlaps, or other
discontinuities, which could trap radioactive contamination.

5.3 Tolerances

All tolerances, surface flatness, and finish requirements for assembly and fabrication shall be determined
and specified by the Seller when completing the detailed design to meet performance requirements set
forth in this specification. At a minimum, all tolerances, surface flatness, and finish requirements shall be
per all applicable codes, standards, and reference documents in section 2 of this specification.

Page 30
24590-GO4B-F0019 Rev 3 (6/29,'2004) Ref 24590-WTP-3DP-G04B-00049



24590-WTP-3PS-f4WKO-TOOO1, Rev 4
Activated Carbon Bed Adsorbers

5.4 Welding

5.4.1 Seller shall develop detailed welding, weld inspection, NDE, and weld repair procedures for
fabrication of the Activated Carbon Bed Adsorber units and submit them to the Buyer for
review prior to fabrication. Procedures shall include acceptance criteria. The procedures shall
conform to the following, as applicable:

* Buyer Specification 24590-WTP-3PS-SSOO-TOOD1
* Buyer Specification 24590-WTP-3PS-SSOO-T0002
* Buyer Specification 24590-WTP-3PS-NWPO-TOOO I
* Buyer Specification 24590-VWTP-3PS-MVB2-TOOOI (Pressure Boundary Only)
* ASME AG-la, Article HA-6000
* ASME AG-1, Articles FE-6000
* ASME Boiler and Pressure Vessel Code, Section VIII, Div. 1 (Pressure Boundary

Only)
SASME B31.3
* AWS DI.6

5.4.2 Activated Carbon Bed Adsorber welding, weld inspection, NDE, and weld repair shall be
carried out in accordance with the applicable procedures developed per the previous
paragraph.

5.4.3 Activated Carbon Bed Adsorber welder qualifications shall be performed in accordance with
requirements of the referenced specifications and codes listed in section 5.4.1 of this
specification.

5.4.4 Welding or material manipulation shall be carried out indoors and only when the ambient,
piping, or plate temperature is above 41*F, or higher where elevated temperatures are called
for by a process.

5.4.5 Personnel performing Activated Carbon Bed Adsorber weld inspections shall be qualified in
accordance with ASME AG-1, Paragraph AA-6335, ASME Boiler and Pressure Vessel Code,
Section VIII, Div. 1, Buyer specification 24590-WrP-3PS-SSOO-T0002, Specification for
Welding of Structural Stainless Steel and Welding of Structural Carbon Steel to Structural
Stainless Steel and 24590-WTP-3PS-SSOO-TOOOI, Specification for Welding of Structural
Carbon Steel.

5.4.6 Repairs required as a result of weld rejection by either the Seller's or Buyer's inspection shall
be fully documented in accordance with Seller's Quality Assurance Program (QAP).
Activated Carbon Bed Adsorber weld repairs shall be performed in accordance with ASME
AG-1, subsubarticle AA-6330 and ASME Boiler and Pressure Vessel Code, Section VIEI
(housing pressure boundary only). Weld repair records shall be included with Seller's quality
verification document package to be submitted to Buyer.

5.4.7 Joints and seams shall be fabricated in accordance with ASME AG-la, subsubarticle HA-4330
and ASME Boiler and Pressure Vessel Code, Section VIII (housing pressure boundary only).

5.4.8 Welding procedures and welder qualification records shall be submitted to Buyer for review
and permission to proceed prior to start of fabrication. Each procedure shall be prepared and
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qualified in accordance with the requirements of the listed standards in section 5.4.1 of this
specification.

5.4.9 Seller shall submit a weld verification report including a weld map which identifies the
specific weld procedure and NDE procedure utilized for each weld joint.

5.5 Coating

5.5.1 Seller shall provide coating for carbon steel surfaces in accordance with 24590-WTP-3PS-
AFPS-TOO01, Engineering Specification for Shop Applied Special Protective Coalings for
Steel items and Equipment, Appendix D, Item # 8.20. System code D applies.

5.5.2 Coating finish color shall be in accordance with 24590-WTP-3PS-AFPS-TOOO1, Engineering
Specification for Shop Applied Special Protective Coatings for Steel ltems and Equipment,
Appendix E, ANSI 70 Gray.

5.5.3 All carbon steel to stainless steel weld areas shall remain free of any zinc filled coatings, such
as the P02 primer contained in system code D. Surfaces that were previously coated with zinc

filled material, and subsequently ground off, are considered to be contaminated with zinc.
Stainless steel shall not be welded to these surfaces.

5.5.4 Zinc filled coatings shall be held back from the carbon steel to stainless steel welds by 3 to 4

inches for shop welds and 4 to 5 inches for field welds. Coating hold back requirements are
further defined in 24590-WTP-3PS-AFPS-T0001, Engineering Specificationfor Shop Applied
Special Protective Coatings for Steel items and Equipment, section 2.2.1.

5.5.5 The following coating materials may be applied directly to stainless steel surfaces:

a Sherwin Williams Macropoxy 646
* Carboline Carbogard 890

5.5.6 Insulated surfaces (applicable only to carbon steel in contact with stainless steel) with an
operating temperature no greater than 200 *F shall be coated with system code H (see 24590-
WTP-3PS-AFPS-TOOOI, Engineering Specification for Shop Applied Special Protective
Coatingsfor Steel Items and Equipment, Appendix C, Table 2, limited to the coating materials
listed in section 5.5.5 above). The coating shall be applied to all carbon steel surfaces
overlapping 1 inch on to the stainless steel. Insulated surfaces (applicable only to carbon steel
in contact with stainless steel) with an operating temperature from 200 F to 300 OF shall be
coated with system code G (see 24590-WTP-3PS-AFPS-T0001, Engineering Specificationfor
Shop Applied Special Protective Coatings for Steelltems and Equipment, Appendix C, Table
2). The coating material specified for use in system code G is not acceptable for direct
application over stainless steel surfaces or stainless steel tD carbon steel welds. Coat carbon
steel surfaces with system code G to within 1-2 inches of the carbon steel-stainless steel weld.

Do not overlap coating onto weld area or onto stainless steel material. Zinc primers without
top-coating and hot dip galvanizing are not acceptable on surfaces that will be insulated.

5.5.7 Carbon steel components of gratings, platform assemblies, ladder assemblies, crane rail, and
supports shall be hot dip galvanized in accordance with 24590-WTP-3PS-AFPS-TOOO 1,
Engineering Specificationfor Shop Applied Special Protective Coatings for Steel Items and

Equipment, Appendix D, Note 15.
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5.5.8 Components that are coated to manufacturer's standard shall be in accordance with 24590-
WTP-3PS-AFPS-TOOO1, Engineering Specfi cation for Shop Applied Special Protective
Coatings for Steel Items and Equipment, section 6.2.1.2.

6 Tests and Inspections

6.1 General Requirements

6.1.1 The Activated Carbon Bed Adsorber units shall be tested and inspected per this specification,
applicable documents listed in section 2 of this specification, and all appendices, addenda, and
attachments. Seller shall submit shop and field test plans for Buyer review.

6.1.2 Seller shall conduct and be responsible for all testing and inspections required per this
specification, applicable codes, applicable standards, and reference documents.

6.1.3 Seller shall submit a detailed test and inspection plan identifying all the inspections and tests
planned, including recommended witness and hold points. Buyer's inspector will advise the
Seller of witness and hold points and identify the shop tests that the Buyer intends to witness.

6.1.4 Seller shall develop and submit to Buyer detailed test procedures for conducting all shop and
field acceptance testing required per this specification, applicable codes, standards, and
reference documents for review by the Buyer prior to Activated Carbon Bed Adsorber
fabrication. Procedures shall include acceptance criteria and detailed drawings of the shop
and field testing configurations. Seller shall identify on drawings location of taps, ports,
piping connections. and/or manifolds made on housing and ductwork in order to take
measurements during shop and field tests. These taps, ports, piping connections, and/or
manifolds shall be temporarily capped for use in the field during acceptance testing. Seller
shall provide instructions on permanently scaling these taps after field acceptance testing.
Drawings shall be scalable and shall include plan and elevation views of the following:

* Activated Carbon Bed Adsorber
* Any Seller furnished materials, fittings. and ductwork required to perform the tests
* Seller furnished discharge filter(s)
* All Seller furnished equipment, apparatus, and instrumentation

6.1.5 Seller shall develop and submit to Buyer detailed testing and inspection procedures for
conducting all testing and inspections required per this specification, applicable codes.
standards, and reference documents for review by the Buyer prior to Activated Carbon Bed
Adsorber fabrication.

6.1.6 Seller shall complete reports of all testing and inspections and submit them to Buyer. Reports
shall identify the component tested, date performed, applicable test procedure, acceptance
criteria, person performing the test or inspection, test results, and conclusions. Drawings of
test setups shall be included. All testing and inspection results shall be certified.

6.1.7 Control and calibration of measuring and test equipment shall be in accordance with
ASME AG-1. subarticle AA-5130.
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6.1.8 All shop testing and inspection instruments used to conduct testing on the Activated Carbon
Bed Adsorber units shall meet the requirements set forth in ASME AG-1, Article TA-3000.
All testing and inspection instruments shall be in calibration and traceable to the appropriate
national standard.

6.1.9 Any non-conforming work, in accordance with Seller's acceptance criteria, shall be redone by
the Seller at Seller's cost.

6.2 Weld Testing and Inspection

6.2.1 Activated Carbon Bed Adsorber welds shall be inspected, examined, and tested in accordance
with ASME AG-1, subarticle AA-6330, ASME Boiler and Pressure Vessel Code, Section
VIII, Div. 1 (housing pressure boundary only), and Buyer specification 24590-WTP-3PS-
MVOO-TOO01, Pressure Vessel Design ad Fabrication.

6.2.2 Activated Carbon Bed Adsorber support frame welds shall be inspected, examined, and tested
in accordance with Buyer specification 24590-WTP-3PS-SSOO-T0002, Engineering
Specification for Welding of Structural Stainless Steel and Welding of Structural Carbon Steel
to Structural Stainless Steel and 24590-WTP-3PS-SSOO-TOO, Engineering Specification for
Welding of Carbon Structural Steel.

6.2.3 Piping shall be inspected, examined, and tested in accordance with ASME B31.3, Buyer
specification 24590-WTP-3PS-PS2-TOO01, Shop Fabrication of Piping, and Buyer
specification 24590-WTP-3PS-NWPO-TOOO1, General Welding and NDE Requirements for
Supplier Fabricated Piping.

6.2.4 As applicable, per code requirements, Seller shall submit Radiographic, Liquid Penetrant, and
Ultrasonic Examination procedures for review, prior to fabrication.

6.2.5 Exposed radiograph film must be submitted along with technique and reader sheets. Film
must be packaged in such a manner as to preclude moisture and handling damage.

6.3 Personnel Qualifications

6.3.1 All inspection and testing shall be performed by personnel qualified per the requirements set
forth in this specification and all applicable documents in section 2 of this specification.

6.3.2 Seller shall submit personnel qualification documents, including years of experience for
Seller's inspection and test personnel, for Buyer review.

6.4 Laboratory Tests

6.4.1 Seller shall conduct and be responsible for laboratory testing of Activated Carbon Media in
accordance with appendix A of this specification. The laboratory test shall be conducted in
accordance with the applicable sections of NQA-1. The test plan shall include a matrix cross-
referencing the QA requirements to implementing procedures for the work and justifying
elements that are not applicable.

Page 34
24590-GO4B-F00019 Rev 3 (6/29/2004) Ref 24590-WTP-3DP-G04B-00049



24590-WTP-3PS-MWK-TODO1, Rev 4
Activated Carbon Bed Adsorbers

6.4.2 Seller shall submit laboratory test plan and procedures for Buyer review prior to the start of
testing in accordance with the requirements of the G-321-E in section 3 of the purchasing
documents.

6.4.3 A final report shall be submitted for Buyer review in accordance with the requirements of
section 10.7 of this engineering specification. The final report shall support the engineering
design of the Activated Carbon Bed Adsorber Units. In addition to the requirements of
section 10.7, the final report shall show conformance with required DFs as outlined in section
3.4 of this specification and specified in the MDSs. Any effects related to the design of the
Activated Carbon Bed Adsorber Units shall be identified in the final report.

6.4.4 The Buyer shall be responsible for performing laboratory testing of the Activated Carbon
Media in accordance with Appendix B & C of this specification. The Seller shall be
responsible for the performance of the Activated Carbon Media in accordance with this
specification and associated mechanical data sheet requirements. Seller shall review the Test
Plan, Test Procedure, and Test Report and sign as a mandatory reviewer on these documents.
Seller shall also be responsible for reviewing and signing as a mandatory reviewer on any
revisions to the Test Plan, Test Procedure, and Test Report. For Appendix B testing, the
Seller shall be responsible for participating in conference calls and meetings associated with
testing progress reports and technical issues encountered during the test. Seller shall be
available for an on site inspection and sign as a mandatory witness on a hold point pertaining
to an equipment shakedown test of Appendix B test apparatus. The Seller shall provide a
separate report, utilizing Appendix B & C laboratory report results, demonstrating that the
equipment and carbon media delineated in this specification and associated mechanical data
sheets, are met.

6.5 Shop Tests

6.5.1 Seller shall provide all materials, labor, tools, equipment, apparatus, instrumentation, testing
media, and challenge gas to conduct all shop testing on the Activated Carbon Bed Adsorber
units.

6.5.2 All shop tests requiring that adsorbent media be installed in the Activated Carbon Bed
Adsorber units shall be conducted using activated carbon. The Seller shall ensure that the
Activated Carbon Bed Adsorber does not become contaminated or degraded at any time
before, during, or after completion of shop testing.

6.5.3 Testing media shall be loaded into adsorber cells and tested per applicable sections of ASME
AG-1, Article FE-5000. Seller shall issue manufacturer's information for testing media to the
Buyer for review prior to purchase.

6.5.4 Electrical and instrumentation tests shall be conducted in accordance with the requirements of
Buyer specification 24590-WTP-3PS-EKP-TOOO1, Elec trical Requirements for Packaged
Equipment, and 24590-WTP-3PS-JQ07-TOOO1, Instrumentation for Package Systems.
Electrical and instrumentation test reports shall be submitted for Buyer review.

6.5.5 Seller shall conduct the following acceptance tests in the shop on each unit using air at
ambient temperature, prior to shipment:
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* Visual Inspection
* Structural Capability Test
* System Bypass Test
* Mechanical Test
* Differential Pressure Test
* Airflow Distribution Test
* Electrical Air Heater Performance Test (per design)

All Activated Carbon Bed Adsorber shop acceptance testing procedures shall conform to
ASME AG-1 (Section TA), N509 (Section 9), N510, and ERDA 76-21 (Chapter 8).

6.5.6 Deleted.

6.5.7 The Activated Carbon Bed Adsorber pressure boundary shall be Bubble Tested per ASME
Boiler and Pressure Vessel Code, Section V, Nondestructive Examination, Appendix I - Direct
Pressure Technique. Sensitivity of the test shall not be less than 10-3 atm-ml/sec under test
conditions.

6.5.8 Structural Capability Test: Conduct at pressure and conditions specified in the MDSs.

6.5.9 System Bypass Test: At ± 10 % of design flowrate through the Activated Carbon Bed
Adsorber, challenge gas leakage rate shall not exceed 0.1 % at 99.9 % efficiency.

6.5.10 All test results shall be documented, certified, and submitted to the Buyer for review.

6.6 Site Tests

All Activated Carbon Bed Adsorber field acceptance testing procedures shall conform to ASME AG-1
(Section TA), N509 (Section 9), N510, and ERDA 76-21 (Chapter 8).

6.7 Bag-in/Bag-out Procedure Demonstration

6.7.1 Demonstration shall be conducted in Seller's shop on one (1) of the fully assembled Activated
Carbon Bed Adsorber units and witnessed by Buyer's Representatives. The Activated Carbon
Bed Adsorber to be used for the demonstration shall be chosen by the Buyer.

6.7.2 Demonstration shall include removal and replacement of one (1) activatcd carbon adsorber
bed adsorbent and the discharge filter(s) for one (1) Activated Carbon Bed Adsorber unit for
each HLW and LAW facility. Actual adsorber bed adsorbent to be removed shall be chosen
by the Buyer.

6.7.3 When conducting the demonstration, Seller personnel shall be wearing all PPE required per
the final bag-in/bag-out procedure.

6.7.4 Field conditions shall be simulated in the shop when performing the bag-in/bag-out procedure
demonstration, which will include pulling a vacuum on the Activated Carbon Bed Adsorber,
room clearance, and lifting constraints.
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7 Preparation for Shipment

7.1 General Requirements

7.1.1 The Activated Carbon Bed Adsorber units shall be packaged/prepared for shipment, handled,
and stored in accordance with Buyer specification 24590-WTP-3PS-G000-T0003 Engineering
Specifcation for Packaging, Handling, and Storage Requirements, and ASME AG-la, Article
HA-7000, (Level C).

7.1.2 The activated carbon media shall be packaged/prepared for shipment, handled, and stored in
accordance with Buyer specification 24590-WTP-3PS-GOOO-T0003 Engineering Specification

for Packaging, Shipping, Handling and Storage Requirements, ASME AG-1, Article FE-7000
and FF-7000, (Level B).

7.1.3 The Activated Carbon Bed Adsorber units, activated carbon media, and shims shall not be
packaged for shipping until all shop tests and inspections have been performed and the
Buyer's Representative reviews the results.

7.2 Cleanliness

7.2.1 Cleanliness shall be per the applicable documents in Paragraphs 7.1.1 and 7.1.2 of this
specification.

7.2.2 Solvents and cleaning solutions used on stainless steel shall have a halogen content of less
than 200 ppm.

7.3 Tagging

7.3.1 Tagging of the Activated Carbon Bed Adsorber units shall be as specified in ASME AG-1.
Article FE-9000 and ASME AG-la, Article HA-9000. Tagged information shall also include
associated plant item number specified in the data sheets that are in Section 2 of the
purchasing documents.

7.3.2 A stainless steel nameplate shall be rigidly attached to the Activated Carbon Bed Adsorber
units in a prominent position for ease of visibility and include:

* manufacturer's name
* shop location
a date of manufacture
0 serial number
* equipment ratings (pressure, flow, temperature)
* plant item number
* weight of assembly
* purchase order number

7.3.3 Nameplates shall be visible after the insulation is installed, or a duplicate nameplate shall be
provided on the top of the insulation. Nameplate shall be located for easy access and reading.

7.3.4 All field testing materials and filters shall be tagged as required for field testing.
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7.3.5 Seller shall use Buyer supplied tag numbers for valves, instrumentation, junction boxes, racks,
and panels.

7.4 Documentation

7.4.1 Seller shall ensure that appropriate documentation is prepared and, if required, signed by the
appropriate person(s). The shipping documentation shall accurately reflect specific
traceability to the items being shipped.

7.4.2 Seller shall ensure that appropriate documentation is prepared for the Activated Carbon Bed
Adsorber units, activated carbon, and shims. At a minimum, documentation shall include the
following information, as applicable:

* Manufacturer name, model number, and serial number
* Plant Item Number

7.5 Shipment Preparation Instructions

7.5.1 Shipment of items shall be conducted in accordance with ASME AG-la, Article HA-7300,
Buyer specification 24590-WTP-3PS-GOOO-T0003 Engineering Speciication for Packaging,
Handling, and Storage Requirements.

7.5.2 The Activated Carbon Bed Adsorber units shall be shipped completely assembled except for
activated carbon. Activated carbon shall be shipped separately.

7.5.3 Weatherproof shipping lists (two per packaged item) shall be prepared and submitted, and
shall clearly identify the contents of each package sent to the Buyer. All submittals and
shipping boxes shall be identified with the Buyer's purchase order number.

7.5.4 Seller shall provide a complete identification and location of temporary material contained
within the equipment for shipment, handling, or storage that must be removed prior to
commissioning (e.g., shipping blocks, desiccant bags, components shipped inside larger
sections, etc.). In addition, the Seller shall provide instructions for removal of temporary
materials, as required.

7.5.5 The Activated Carbon Bed Adsorber units and shims shall be mounted on skids, in crates, or
in boxes as suited for the intended method of transport. Lifting weight and center of gravity
shall be clearly marked on both the equipment and its shipping documents.

8 Quality Assurance

8.1 General Requirements

8.1.1 The Seller's QAP Requirements are included in Buyer specification
24590-WTP-3PS-GOOO-TOOO, General Specification for Supplier Quality Assurance
Program Requirements.
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8.1.2 Seller's QAP Manual shall be submitted to Buyer for review in accordance with Buyer
specification 24590-WTP-3PS-GOOO-TO01, General Specification for Supplier Quality
Assurance Program Requirements.

8.1.3 Seller's QAP, as a minimum, shall contain the requirements detailed in the Supplier Quality
Assurance Program Requirements Data Sheets listed in Section 2 of the purchasmg
documents.

8.2 Quality (Q) Related Components

8.2.1 Seller shall have in place a QAP meeting the requirements of ASME-NQA-1, marked as
applicable in Supplier Quality Assurance Program Requirements Data Sheet attached to the
purchasing documents, and Buyer specification 24590-WTP-3PS-GOOO-TOOOl, General
Specification for Supplier Quality Assurance Program Requirements.

8.2.2 The successful bidder must pass a pre-award survey by the Buyer. Seller shall demonstrate
that its quality program is in compliance with the procurement quality requirements listed in
the Supplier Quality Assurance Program Requirements Data Sheet. The Seller shall allow the
Buyer, its agent, and DOE access to their facility and records pertaining to this purchase order
for the purpose of Quality Assurance (QA) Audits and Surveillance at mutually agreed times.

8.2.3 All items shall be manufactured in accordance with the Seller's QAP that meets the
requirements of ASME NQA-1, and has been previously evaluated and accepted by the WTP
Quality Organization.

8.2.4 Seller shall submit their QAP and work plan to Buyer for review prior to commencement of
work. The plan shall include documents and procedures to implement the work and include a
matrix of essential QA elements cross referenced with the documents/procedures.

8.3 Supplier Deviation

8.3.1 Each Supplier shall be required to identify and promptly document all deviations from the
requirements of the procuring documents. In addition, the supplier shall be required to
describe the recommended disposition based on appropriate analysis. Submittals of request
for deviations from lower-tier suppliers shall be through the prime supplier to RPP-WTP.

Supplier-proposed deviations from procurement documents shall be initiated by use of
Supplier Deviation Disposition Request (SDDR) form in section 2 of the purchasing
documents.

9 Configuration Management

Equipment and or components covered by this specification are identified with Plant Item numbers shown
in the MDSs. Each item shall be identified in accordance with Tagging in section 7 of this specification.
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10 Documentation and Submittals

10.1 General

10.1.1 Seller shall submit to Buyer all detailed designs, documentation, procedures, instmctions,
calculations, analyses, laboratory results, models, manufacturer data, inspection plans and
reports, test plans and reports, certifications, certificates, qualification records, manuals,
MSDSs, video tapes, and drawings required per this specification, the applicable codes,
standards, and reference documents in section 2 of this specification, and the purchasing
documents.

10.1.2 All detailed designs, drawings, shop drawings, supporting calculations, supporting analyses,
support models, procedures, instructions, manufacturer data, operation manuals, and
maintenance manuals shall be issued to the Buyer for review prior to manufacture of the
Activated Carbon Bed Adsorber units, special tools, and/or the purchase of special tools,
filters, and gaskets.

10.1.3 Seller shall submit storage requirements and instructions for Buyer's review.

10.1.4 Seller shall submit to Buyer Engineering and Quality Verification documents in the forms and
quantities shown in Form G-321-E, Engineering Document Requirements, and Form
G-321-V, Quality Verification Document Requirements attached to the purchasing documents.

10.1.5 Seller shall submit a report identifying any deviations and/or conflicts per Section 2 of the
purchasing documents to the Buyer for review.

10.1.6 Each documentation transmittal package shall have a documentation inventory sheet attached
listing all documents and the number of pages each.

10.1.7 MDSs in Section 2 of the purchasing documents and motor data sheets shall be marked-up by
the Seller and submitted to the Buyer for review with the detailed design. Seller shall fill in all
information that is marked with an asterisk (*) and mark-up actual overall Activated Carbon
Bed Adsorbcr dimensions based on the detailed design.

10.1.8 Seller shall provide all operation manuals (include media changeout operations and any media
conditioning requirements), maintenance manuals, initial setup and startup instructions,
special tools, and spare parts lists for Activated Carbon Bed Adsorber components, as
applicable.

10.1.9 Provide nominal and maximum inlet and outlet nozzle loadings, deflections, and moments in
all directions for Activated Carbon Bed Adsorber units per thermal and seismic analysis
results.

10.1.10 Provide Activated Carbon Bed Adsorber unit support and anchorage design load analyses
including seismic, thermal, and combination loads.

10.1.11 Provide MSDS for Seller's recommended challenge gas.

10.1.12 The Seller shall provide equipment reliability figures for all major components and sub-
components of the Carbon Bed Adsorber system. The defnition of components and sub-
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components is at the vendor's discretion. The reliability figures shall include, as a minimum,.
the following:

* Failure rate, or mean time between failure (whichever is available)
" Estimated modes of failure (example, Drive gear failure, motor burnout, brake

failure, etc.). This may be delineated in a FMEA. The method used to perform the
FMEA (example, MIL-STD-1629) and the year shall be specified. In addition, all
assumptions used to perform the FMEA shall be stated.

" Recommended maintenance and frequency, as applicable
* Estimated time to perform the recommended maintenance, as applicable

The data above shall be based on the physical and environmental conditions delineated in this
specification. Where possible, the seller shall compare the figures for the equipment in this
specification to similar equipment sold and serviced by the vendor. The source for all
estimates and any underlying assumptions shall be stated. If software is used to perform the
FMEA, the seller shall specify the software used and the version (example software. Relex,
Isogen, Reliasoft, etc.)

10.1.13 Provide installation manual per the requirements of engineering specification 24590-WTP-
3PS-G000-T0003, Packaging, Handling, and Storage Requirements.

10.1.14 Provide site handling and storage instructions per the requirements of section 3.9 and
engineering specification 24590-WTP-3PS-G000-T0003, Packaging, Handling, and Storage
Requirements.

10.1.15 All analyses shall be submitted in accordance with the requirements of 24590-WTP-3PS-
G000-TOO14, Engineering Specification for Supplier Design Analyses.

10.2 Drawings

10.2.1 Seller shall provide all drawings required per this specification and the applicable documents
in section 2 of this specification.

10.2.2 All drawings shall be produced per the drawing practices set forth in ASME Y14.100,
Engineering Drawing Practices.

10.2.3 Seller shall submit drawings and diagrams for Buyer's review prior to fabrication, and/or
purchase of appurtenance equipment. Drawing and diagram submittals shall include as a
minimum. but are not limited to, the following:

* Outline drawings showing dimensions, services, insulation, and foundation and
mounting details.

* Outline drawing showing electrical and instrumentation tie-in points.
* Outline drawing showing locations of piping connections with nozzle schedule,

including sizes of piping connections with nominal and maximum nozzle
loadings, deflections, and moments in all directions.
insulation detail drawing(s) mapping installation

* Overall piping and instrumentation diagram (P&ID) for the Activated Carbon Bed
Adsorber Units using Buyers supplied instrumentation and equipment tag
numbers.
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* Interconnection diagram showing details of all internal connections and Buyer
external connections, including required location and sizes of wiring connections
(including other connections to Buyer's control system).

" Overall single line diagram (wiring diagram) showing all electrical equipment and
wiring in the Activated Carbon Bed Adsorber Unit.

" Control logic diagrams showing input signal paths required to accomplish a
response.

* Assembly drawings with sufficient information and detail to facilitate assembly of
the component parts of an equipment item.

* Shop detail drawings that provide information and detail to facilitate fabrication,
manufacture, or installation.

10.3 30% Design Review

10.3.1 Seller shall conduct a 30 % design review with the Buyer. Seller shall submit all drawings,
procedures, calculations, laboratory testing results, analyses, and information necessary to
conduct the 30 % design review to the Buyer for review.

10.3.2 Finalized outline dimensions of the Activated Carbon Bed Adsorber units shall be included in
the 30 % design review. Finalized dimensions shall, at a minimum, include the following:

* Overall dimensions and size for Activated Carbon Bed Adsorber units
* P&IDs
* Control logic diagrams
* Activated Carbon Bed Adsorber unit inlet and outlet nozzle locations
* Discharge filter location and size
* Testing port and manifold locations and size
* Adsorber cell overall dimensions
* Mounting details (anchor size, location, layout, etc.)
* Preliminary bag-in/bag-out plan
* Fire water inlet and drain locations and sizes

10.4 90% Design Review

Seller shall conduct a 90 % design review with the Buyer. Seller shall submit all drawings, procedures,
calculations, analyses, and information necessary to conduct the 90 % design review to the Buyer for
review.

10.5 Calculations

All calculations to be provided shall be orderly, complete, and sufficiently clear to permit verification.
The body of the calculations shall include:

* A concise statement of the purpose of the calculation
* Input data, applicable criteria, and stated assumptions
* A list of references used, including drawings, codes, standards, and computer

programs (indicate the version or issue date)
* A discussion of rationale used for design assumption basis
* Equations used for all computations
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* Numerical calculations including identification of units used
* A concise statement addressing the calculation results and/or recommendations
* A table of contents for complex calculations

10.6 Schedules

10.6.1 A detailed schedule of laboratory testing, engineering, document submittals, material
purchases, fabrication, shop tests, and shipment shall be submitted.

10.6.2 All procedures and instructions shall be completed and submitted to the Buyer a minimum of
eight (8) weeks prior to Activated Carbon Bed Adsorber shipment.

10.7 Reporting Appendix A Test Results

A test plan and supporting documentation (operating procedures, materials and testing equipment control
lists, analytical procedures) must provide a full record of the testing requirements, testing equipment
configuration, operating conditions, assumptions. and any other relevant information. In addition to, or
consistent with, the test plan content required by the Quality Assurance Project Plan for RPP-WTP,
current revision, the test plan shall include directly or by reference (as appropriate) the following
information:

" Document Number - Test plan number in the document header.
" Document Hierarchy - Statement in the test plan text referencing the governing

test specification.
" Background - Summary level discussion of past results and current data needs

that provide context and relevancy of the testing to the WTP Project
" Test Prerequisites - Definition and/or reference of laboratory testing, engineering

analyses, small-scale testing needed to support testing.
* Test Conditions - Test variables and operating conditions (e.g.. duration of

operations at steady state conditions, range of equipment operating conditions,
process flows, pressures, temperatures, differential pressures, etc.) identified in
tables or other efficient formats.

* Sample Data Requirements - A table listing the sample type, location,
frequency, number of replicates, and planned analyses to be performed. Minimum
data accuracy requirements shall be addressed.

* Test Modifications - Test Plan shall contain a statement defining how changes or
modifications in operations or testing will be documented in the "desk copy" or
similar controlling documentation during the test and who has the authority to
authorize changes or modifications depending on the significance of the change.

* Equipment Configuration Record - The equipment configuration for the test or
document reference where the configuration can be found. Statement defining
where any changes or modifications to the baseline equipment will be recorded,
e.g., laboratory record book.

* M&TE - A list identifying measuring and test equipment (M&TE) used to collect
data to meet Test Specification requirements. data reported to the project in the
summary report or other data reporting formats. and M&TE relied upon for control
or modeling purposes. Accuracy and sensitivity achievable for each instrument.
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" Supporting Procedures - A list of applicable technical and operating procedures
or a referenced document that contains the list of documents required for operating
the test equipment and associated support systems, sample preparation and
analytical procedures, etc.

* Unique Sample Identification - Description of or document reference defining
method to label, store and maintain samples.

* Reporting and Analyses Requirements - Process data that will be obtained and
reported, Rate versus time, average temperature versus time, and analyses are
required to satisfy each test objective. Planned data analyses, e.g., comparison to
theoretical or published predictions, empirical fitting, etc., required to meet
objectives.

a Personnel Qualification - List of any special training needs.
* Quality Assurance - Statement identifying applicable quality assurance

requirements. Any exceptions to the approved quality assurance plan shall be
described.

A final report shall be submitted within 60 days of completing testing and sample analyses. Test report
content shall include (compatible with the individual test objectives):

" Approval sheet signed by the principal investigator, data validation peer reviewer,
and project manager,

* Summarize the tests performed, including the date of the tests, and applicable test
specification and test plan,

" Provide a clear description of the purpose of the test and state how the completed
test met that purpose,

" Describe the unit operations in which the tests were performed and contrast test
conditions with planned operating conditions of the RPP-WTP, as appropriate,

" Present and discuss test results and compare against the "success" criteria. Discuss
whether or not the findings of the test performed are consistent with previous test
reports, whether the expected WTP design or operational conditions are
appropriate for the system, or have implications for safety, permitting, or
operability,

* Data collected and its acceptability,
* Actions taken in connection with any nonconformances noted,
* Identification of the measuring and test equipment used during the test,
* Describe deviations from the approved test plan, or expected configuration

conditions, that occurred during the conduct of the test,
* Comprehensive list of all samples providing the date/time of sampling, sample

type, and sample label,
* Data tables listing monitored parameter values.
* A discussion of how the test results validate equipment sizing and performance.

11 References

11.1 Incorporated Design Changes

* 24590-WTP-3PN-MWKO-00001
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* 24590-WTP-SDDR-PROC-05-00701
* 24590-WTP-SDDR-M-05-00018
* 24590-WTP-SDDR-MS-07-00051

11.2 Design Changes Incorporated by Reference

* 24590-WTP-SDDR-M-06-00286
* 24590-WTP-SDDR-M-06-00287
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Figure 1 Deleted

Deleted.
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Figure 2 Deleted

Deleted.
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Figure 3 Mercury Gas Monitor Probe Flange Connection
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Appendix A
Mandatory Ammonium Nitrate Test Requirements for LAW
Carbon Bed Adsorbers

1.0 Purpose

The purpose of appendix A testing is to determine if sufficient amounts of ammonium nitrate can form in
the LAW offgas pipeline, in the guard bed, and in the activated carbon bed adsorber media to increase the
propagation rate of a bed fire.

2.0 Overview

The potential for ammonia and nitrous oxides to form ammonium nitrate within the LAW carbon bed
adsorber media is unknown. A significant accumulation of ammonium nitrate within the bed media has
been raised as a fire safety concern. It is postulated that ammonium nitrate may increase the rate a bed
fire propagates, potentially modifying the current bed-fire mitigation strategy. It should be noted that
VSL carbon bed testing has shown large temperature exotherms resulting from NOx. It may be necessary
to condition the carbon media before testing with large NOx concentrations.

3.0 Objectives

1. Test 1 - Determine formation of NH14NOQ in the proposed LAW activated carbon adsorber media(s)
configuration if the inlet gas contains NOx and NH 3.

2. Test 2 - Assess the hazards associated with NH4NO3 adsorbed in the proposed LAW activated carbon
adsorber media(s), (i.e. fire propagation).

4.0 Quality Assurance

Tests shall be performed in accordance with the applicable sections of NQA-1. The Test Plan will
include a matrix cross-referencing the QA requirements to implementing procedures for the work, and
justifying elements that are not applicable.

5.0 Test Conditions

Each of the tests in the following sections have been formulated to address the test objectives from
Section 3.

The activated carbon beds proposed for the LAW off gas systems will operate under the conditions
defined in mechanical data sheets. The appropriate media for each test will be selected and described in
the Vendor Test Plan. The Test Plan will detail the test conditions and data collection for each test based
on the media and operating conditions.
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Testing will be done with a bench scale apparatus using air and water for humidity as
the bulk gas.

Carbon test beds shall be insulated such that the temperature drop across the beds does
not exceed 1.0 *C with dry hot air passing through the test beds at the test temperature.

5.1 Test 1 - Determine NIHNO3 formation in the proposed LAW activated carbon adsorption
system(s).
a. Test conditions

0 Sorbent - By vendor
* Bed residence time - By vendor
* Superficial gas velocity - by vendor
0 Inlet HEPA temperature - 50 *C (bounding case in exception with mechanical data

sheets)
* Relative humidity - 50 % (bounding case in exception with mechanical data

sheets)
* Gas composition:

a. Bulk gas - Air and water vapor
b. Other constituents -

i. Inlet NH3 concentration - 10 ppm

ii. Inlet CO concentration - 170 ppm

iii. Inlet NO concentration - 4000 ppm

iv. Inlet NO2 concentration - 4000 ppm
* Inlet gas HEPA filtered to remove particulate ammonium mtrate formed prior to

the carbon bed with two AG-I certified HEPA filters operatng in series.
0 Eight (8) seconds gas residence time to simulate ammonium nitrate formation.

prior to HEPA filtration.

& Residence time from the HEPA filters to the carbon bed is specified as 2.8 seconds.
b. Test duration

a By vendor

c. Data to be obtained
* Inlet and outlet NO, NO 2. NH 3 concentrations.
* Quantity of NH4 NO3 - accumulated in the pipeline. HEPAs. and bed media at the

end of test.
" Temperature profile of bed during loading.

5.2 Test 2 - Perform standard calorimeter test ( i.e., ASTM E 1623-04 or
equivalent) to measure exotherm of new bed media compared to bed
media containing two years of accumulated amxnonium nitrate.

53 Test 3 - If a substantial quantity of ammonium nitrate or a substantial
exotherm is determined. re-run Test I and Test 2 with the addition of
offgas pre-heat to 70 *C just prior to HEPA filtration.

5.4 Test 4 - If a substantial (>140 'F) temperature change is measured in the
bed, re-run Test I with 50% of the NO and NO2 concentrations.

24590-G4B-F00019 Rev 3 (6,29,2004)
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6.0 Success Criteria

1. Quantization of ammonium nitrate formed in-situ on bed media, extrapolated to a two-year bed life.
2. Calorimeter test data of new bed media compared to bed media containing

ammonium nitrate accumulated in two-years of bed life.
3. If Test I does not yield detectable levels of ammonium nitrate on the bed media,

detection level shall be assumed and extrapolated to a two-year bed life. If Test 3
does not yield detectable levels of ammonium nitrate on the bed media, Test results
shall take special note of this observation with no extrapolation to a two-year bed
life.
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Appendix B
Warranty Testing (by BUYER)

1.0 Purpose

The purpose of appendix B testing is to validate performance guarantees related to removal efficiencies
and design life for the carbon bed adsorber media in a prototypic LAW and HLW offgas.

2.0 Overview

Mercury is present in many of the DOE's mixed wastes including the high-level tank wastes, which will
be processed in the WTP. When this waste is processed in the WTP Low-Activity Waste (LAW) and
High-Level Waste (HLW) melter systems, the resulting offgas will contain mercury (Hg) and hydrogen
fluoride (HF). Sulfur-activated carbon (S-AC) has been successfully used to remove mercury from
offgas. However, it has generally been used with elemental mercury and under conditions that are not
representative of WTP melter offgas. Concerns related to the adsorption behavior of elemental and
oxidized forms of mercury, such as mercuric chloride, have been raised regarding mercury removal
efficiency and breakthrough capacity, which could have a direct impact on sizing of the adsorption system
and the frequency at which S-AC must be changed. Test apparatus will include two adsorbent columns
(lead and lag adsorbers), each with guard and pnimary activated carbon media as described in the
mechanical data sheets (24590-HLW-MVD-HOP-00011, 24590-HLW-MVD-HOP-20011, 24590-LAW-
MVD-LVP-00004), representative of the WTP Lead and Lag Adsorbers.

VSL testing demonstrated that a rapid temperature rise resulted when water vapor was introduced to
Kombisorb BAT-37. A temperature increase rapidly progressed through the VSL test bed. However,
media temperatures quickly returned to normal as the bed became acclimated to water (except for heat
losses). Introduction of NOx to the Kombisorb BAT 37 resulted in an initial temperature rise followed by
a gradual temperature reduction as the media became acclimated to the NOx (elevated temperatures
continued as long as NOx feed continued). Because virgin activated carbon media had a much greater
sensitivity to NOx, it was necessary to establish a procedure for ramping feed of NOx to the bed (referred
to as conditioning). The addition of Organics is very important, however acetonitrile (to be used in this
phase of the testing) did not show much of a temperature effect. Nonetheless, the INL test plan should
include a separate ramp procedure for NOx and organics.

VSL testing only evaluated the primary bed material, Kombisorb BAT 37. Because it may be possible
that other important temperature effects may exist within the guard bed material. Kombisorb ZA-37, the
testing shall also address the effects that the simulant offgas stream composition may have on the guard
bed media temperature.

VSL testing identified the need to condition virgin Kombisorb BAT 37 to water, NOx, and organics. The
Vendor Test Plan shall address conditioning of virgin activated carbon media, based on review of the
following VSL steps:

* As NOx and organic ramping is initiated, actions should be taken to either stop ramps or reduce
rates at a temperature threshold of 120C.
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* As NOx and organic approach full rates and during steady state operations, temperatures up to
130*C are permissible.

" Organic feed shall be stopped if activated carbon media temperature exceeds 130"C.
" If at any time the carbon media temperature reaches 140*C, both NOx and organic feed shall be

stopped.

Steady-state for the activated carbon adsorbers will be reached when the gas outlet temperature for the lag
bed operates at less than a 1C change for one hour and monitoring of total hydrocarbons (THC) is
maintained within a 1 to 3% variation for one hour. Once steady-state media temperatures and THC
concentrations are reached, introduction of mercury to the test apparatus may be initiated.

3.0 Objectives

1. Test 1 - Determine removal efficiency and loading of mercury on the guard and primary beds for the
lead and lag adsorbers with HLW simulated offgas. Confium compliance with removal efficiency
requirements and 12 month design life for the HLW lead adsorber. Confirm that the maximum media
operating temperatures in the lead and lag adsorbers are below 130"C.

2. Test 2 - Detennine removal efficiency and loading of mercury, hydrogen chloride, hydrogen fluoride,
and iodine on the guard and primary beds for the lead and lag adsorber with LAW simulated offgas.
Confmn compliance with removal efficiency requirements and 24 month design life for LAW lead
adsorber. Confirm that the maximum media operating temperatures in the lead and lag adsorbers are
below 130"C.

4.0 Quality Assurance

Tests shall be performed in accordance with the applicable sections of NQA-i. The Test Plan will
include a matrix cross-referencing the QA requirements to implementing procedures for the work, and
justifying elements that are not applicable.

5.0 Test Conditions

Each of the tests in the following sections have been formulated to address the test objectives from
Section 3.

The activated carbon beds proposed for the HLW and LAW off gas systems will operate under the
conditions defined in mechanical data sheets (24590-HLW-MVD-HOP-00011, 24590-HLW-MVD-HOP-
20011, 24590-LAW-MVD-LVP-00004). The appropriate media for each test will be selected and
described in the Vendor Test Plan. The Test Plan will detail the test conditions and data collection for
each test based on the media and operating conditions. including steps for conditioning of virgin activated
carbon media.

Testing will be done with a bench scale apparatus using air and water for humidity as the bulk gas.

Carbon test beds shall be insulated such that the temperature drop across the beds does not exceed 1 .00C
with dry hot air passing through the test beds at test temperatures. Heat tracing may also be used in
combination with the insulation as a means to compensate for differences between size of the test
apparatus and the WTP activated carbon units. If heaters are used, the minimum number of zone controls
shall be 4 (1 for the guard and 1 for the primary activated carbon media sections in both the lead and lag
adsorbers).
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5.1 Test 1 - Measure mercury removal efficiency and the mercury profile through the adsorbent
bed using a simulated HLW offgas that includes acetonitrile.

A. Test conditions:
* Sorbent - Donau Kombisorb BAT 37 and ZA 37
* Residence time - by vendor, to match Mechanical Data Sheet
* Superficial gas velocity - by vendor, to match Mechanical Data Sheet

I inlet temperature - 94-C ± 0.5*C
* Mercury concentration - 52,600 pg/dscm ± 50 pg/dscm
* Relative humidity - 18.6%:± 1%
* Gas composition (actual composition):

a. Bulk gas - Air and water vapor
b. Concentration of organic:

i. acetonitrile -2 ppm . 0.05 ppm
c.- Other components

i. CO2- 0.4% 0.03%
ii. CO -5.2 ppm* 0.2 ppm
iii. NO - 480 ppm ± 10 ppm
iv. NO2 -370 ppm 10 ppm
v. HF -6.2 ppmi 0.2 ppm

B. Test duration:
* Initial period to condition the virgin sorbents with the test gases and to reach

steady-state operations.

* 100 hours (continuous operation) or until breakthrough of mercury.

C. Data to be obtained-
* Measure Total Hydrocarbons at the outlet of the lead and lag adsorbers
* Measure inlet and outlet mercury concentrations for the lead and lag adsorbers.
* Measure mercury profile in the lead and lag adsorbers (guard and primary beds) at

end of test.
* Measure inlet and outlet offgas temperatures of lead and lag adsorbers.
* Measure sulfur content of three representative samples of virgin primary media and

three representative samples of primary media taken after completion of testing
from the location where maximum bed temperature was reached.

* Media temperature at two equally spaced locations along the centerline of the
guard bed and primary bed for both the lead and lag adsorbers (total of 4 per
adsorber).

* Time at which breakthrough occurs (if realized) for any adsorbed constituents for
the lead and lag adsorbers. Breakthrough is defined as the concentration at which
emissions reaches 50% of the specified removal efficiency. For example,
breakthrough for mercury would be 26.3 sg/dscm using the DF of 1000 and
maximum mercury loading of 52,552 pg/dscm shown in the mechanical data
sheets.

* Limits established for step changes to NOx concentrations (and any other limiting
gas stream components determined by testing).
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D. Calculations:
* Hg removal efficiency and loading (mercury profile) for the lead and lag adsorbers.

* Estimated time for breakthrough of Hg for the lead and lag test adsorbers and for
the WTP lead and lag adsorbers. (Mercury concentration specified in section A is
the maximum concentration required for removal efficiency calculations. Design
life shall be a ratio based on nominal mercury concentration 7,608 pg/dscm.)

* Correlation of lead and lag adsorber guard and primary bed temperatures and
offgas constituents.

* Analysis of the impact of key gas components on sorbent temperatures during
conditioning and operational phases.

E. Perfonnance:
* Mercury removal efficiency - 99.9%
* Carbon media temperature maintained below maximum operating temperature

(130*C)
* Media Design life - 12 months (WTP lead adsorber)

5.2 Test 2 - Measure mercury, hydrogen fluoride, and hydrogen chloride . and Iodine removal
efficiencies through the adsorbent beds and organic removal using a simulated LAW offgas
that also includes acetomtrile.

A. Test conditions
* Sorbents - Donau Kombisorb BAT 37 and ZA 37
* Residence time - by vendor to match mechanical data sheet

* Superficial gas velocity - by vendor to match mechanical data sheet
* Inlet temperature - 105 'C* 0.5 'C (Nominal Condition on Mechanical Data Sheet)
* Mercury concentration - 24,000 ig/dscm ± 50 pg/dscm

i. Elemental mercury 85wt/ ± 1 wt/o Hgo
ii. Oxidized mercury 15wt/o ±1 wt/ Hg+- (HgCl2 )

* Relative humidity - 10.2 % ± 1% (Nominal Condition on Mechanical Data Sheet)

* Gas composition (actual composition):
a. Bulk gas - Air and water vapor
b. Concentration of organic:

i. acetonitrile - 50 ppm ± 1.5 ppm
c. Inlet hydrogen chloride (HCI) concentration - 46 ppm 1.5 ppm
d. Inlet hydrogen fluoride (HF) concentration - 2.8 ppm 0.1 ppm
e. Inlet iodine (I) concentration - 1.0 ppm ± 0.1 ppm
f. Other components:

i. Inlet CO concentration - 480 ppm ± 10 ppm
ii. Inlet NO concentration - 3800 ppm 50 ppm
iii. Inlet NO 2 concentration - 5600 ppm 50 ppm
iv. Inlet CO2_ concentration - 1.2% ±0.5%
v. Inlet SO2 concentration - 5.0 ppm ± 0.1 ppm

B. Test duration:
" Initial period to condition the virgin sorbent with the test gases and to reach steady-

state operations.
" 100 hours or until breakthrough of mercury (Continuous).
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C. Data to be obtained:
* Measure Total Hydrocarbons at the outlet of the lead and lag adsorbers
* Measure inlet and outlet mercury concentrations for the lead and lag adsorbers.
* Measure mercury profile in the lead and lag adsorbers (guard and primary beds) at

end of test.
* Measure inlet and outlet hydrogen fluoride concentrations of the lead and lag

adsorbers.
* Measure inlet and outlet hydrogen chloride concentrations of the lead and lag

adsorbers,
* Measure inlet and outlet Iodine concentrations of the lead and lag adsorbers.
* Measure inlet and outlet organic concentrations of the lead and lag adsorbers.
* Measure inlet and outlet offgas temperatures of the lead and lag adsorbers.
* Measure sulfur content of three representative samples of virgin primary media and

three representative samples of primary media taken after completion of testing
from the location where maximum bed temperature was reached.

* Media temperature at two equally spaced locations along the centerline of the
guard bed and primary bed for both the lead and lag adsorbers (total of 4 per
adsorber).

" Time at which breakthrough occurs (if realized) for any adsorbed constituents for
the lead and lag adsorbers.

* Limits established for step changes to NOx concentrations (and any other limiting
gas stream components determined by testing).

D. Calculations:
" Mercury removal efficiency and loading (mercury profile) for the lead and lag

adsorbers.
" Estimated time for breakthrough of mercury for the lead and lag test adsorbers and

for the WTP lead and lag adsorbers. (Mercury concentration specified in Section A
is the maximum concentration required for DRE. Design life shall be a ratio based
on nominal mercury concentration 320 pg/dscm).

* Iodine removal efficiency and loading for the lead adsorber.
* Estimated time for breakthrough of iodine for the test lead and lag test adsorber and

for the WTP lead and lag adsorbers.
* Hydrogen fluoride removal efficiency and loading for the lead adsorber.
* Estimated time for lead and lag adsorber breakthrough of hydrogen fluoride for the

lead and lag test adsorbers and for the WTP adsorbers.
* Hydrogen chloride removal efficiency and loading for the lead and lag adsorbers.
* Estimated time for breakthrough of hydrogen chloride for the lead and lag test

adsorber and for the WTP adsorbers.
* Correlation of lead and lag adsorber guard and pnrmary bed temperatures and

offgas constituents.
* Analysis of the impact of key gas components on sorbent temperatures during

conditioning and operational phases.

E. Performance.
* Mercury removal efficiency - 99.8%
* Hydrogen chloride removal efficiency - 97%.
* Hydrogen fluoride removal efficiency - 97/o
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* Iodine removal efficiency - 99%
* Carbon media temperature maintained below maximum operating temperature

(130*C)
* Design life - 24 months (WTP lead adsorber)

6.0 Success Criteria

1. Verification that specified removal efficiencies for required offgas constituents are achieved.

2. Quantization of load profiles for required offgas constituents and verification of WTP bed life.

3. Verification that carbon media temperature controls maintain carbon media temperature below its

maximum allowable operating temperature of 130'C.
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Appendix C
Permit Testing (by BUYER)

1.0 Purpose

The purpose of appendix C testing is to determine removal efficiency and loading of spiked organics for
WTP offgas permitting.

2.0 Oveniew

Test apparatus shall consist of two adsorbent columns (each with guard and primary activated carbon
media) as described in mechanical data sheets (MDSs), representing the WTP Lead and Lag Adsorbers.

Permit requirements for the WTP melter offgas systems specify compliance with Maximum Achievable
Control Technology (MACT) incinerator standards for mercury and organic (VOC and SVOC)
destruction. The WTP project has conducted systems tests at the Vitreous State Laboratory (VSL) of the
melter offgas systems, to determine if the offgas systems, as designed, will meet MACT requirements.
However, the test carbon bed used at VSL did not contain a guard bed and in other respects (e.g., gas
residence time) the VSL test bed was not representative of the WTP carbon bed design. VSL testing has
also shown large temperature exotherms exist, resulting from NOx and organics (ally] alcohol and
naphthalene) in the offgas stream.

VSL testing only evaluated the primary bed material, Kombisorb BAT 37. Because it may be possible
that other important temperature effects may exist within the guard bed material, Kombisorb ZA 37, the
testing shall also address the effects the simulant offgas stream composition may have on guard bed
media temperature.

VSL testing identified the need to condition virgin Kombisorb BAT 37 to water, NOx, and organics. The
Vendor Test Plan shall address conditioning of virgin activated carbon media, based on review of the
following VSL steps:

* As NOx and organic ramping is initiated, actions should be taken to either stop ramps or reduce
rates at a temperature threshold of 120*C.

* As NOx and organic approach full rates and during steady state operations, temperatures up to
130"C are permissible.

- Organic feed shall be stopped if activated carbon media temperature exceeds 130C.
* If at any time the carbon media temperature reaches 140'C, both NOx and organic feed shall be

stopped.

Steady-state for the activated carbon adsorbers will be reached when the gas outlet temperature for the lag
bed operates at less than a 1C change for one hour and monitoring of total hydrocarbons (THC) is
maintained within a I to 3% variation for one hour. Once steady-state media temperatures and THC
concentrations are reached, introduction of mercury to the test apparatus may be initiated.

3.0 Objectives

1 Test I - Determine removal efficiency and loading of mercury, allyl alcohol. and naphthalene on the
guard and primary test beds for the lead and lag adsorbers with HLW simulated offgas. Measure
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media temperatures and establish maximum allowable changes in NOx and allyl alcohol
concentrations required to maintain control of bed temperatures due to adsorption and exothermic
reactions. Confirm that the maximum media operating temperatures in the lead and lag adsorbers are
below 130*C.

2. Test 2 - Determine removal efficiency and loading of mercury, hydrogen chloride, allyl alcohol, and
naphthalene on the guard and primary test beds for both lead and lag adsorbers with LAW simulated
offgas. Measure media temperatures and establish maximum allowable changes in NOx and allyl
alcohol concentrations required to maintain control of bed temperatures due to adsorption and
exothermic reactions. Confirm that the maximum media operating temperatures for the lead and lag
adsorbers are below 130"C.

4.0 Quality Assurance

Tests shall be performed in accordance with the applicable sections of NQA-1. The Test Plan will
include a matrix cross-referencing the QA requirements to implementing procedures for the work, and
justifying elements that are not applicable.

5.0 Test Conditions

Each of the tests in the following sections have been formulated to address the test objectives from
Section 3.

The activated carbon beds proposed for the HLW and LAW off gas systems will operate under the
conditions defined in this section of Appendix C. The appropriate media for each test will be selected and
described in the Vendor Test Plan. Test media shall be consistent with that proposed for the WTP carbon
bed adsorbers. The Test Plan will detail the test conditions and data collection for each test based on the
media and operating conditions, including steps for conditioning of virgin activated carbon media.

Testing will be done with a bench scale apparatus using air and water for humidity as the bulk gas.
Carbon test beds shall be insulated such that the temperature drop across the beds does not exceed 1 0C
with dry hot air passing through the test beds at test temperatures. Heat tracing may also be used in
combination with the insulation as a means to compensate for differences between size of the test
apparatus and the WTP activated carbon units. If heaters are used. the minimum number of zone controls
shall be 4 (1 for the guard and 1 for the primary activated carbon media sections in both the lead and lag
adsorbers).

5.1 Test 1 - Measure mercury and allyl alcoholinaphthalene removal efficiencies, using a
simulated HLW offgas.

A. Test conditions:
" Sorbent - Donau Kombisorb BAT-3 7 and ZA-3 7
" Residence time -by vendor, to match Mechanical Data Sheet
" Superficial gas velocity - by vendor, to Match Mechanical Data Sheet
" Inlet temperature - 94 0C ± 0.50C
* Mercury concentration - 52,600 pg/dscm * 50 sg/dscm
" Relative humidity -18.6 % 1%
" Gas composition:

a. Bulk gas - Air and water vapor
b. Concentrations of organics:
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i. Allyl alcohol - 1400 ppm ± 20 ppm (dry)
ii. Naphthalene -35 ppm + 1 ppm (dry)

c. Other components (actual composition):
i. C0 2- 1.2% ±0.03%
ii. CO -900 ppm 20 ppm
iii. NO - 480 ppm± 10 ppm
iv. NO:, -370 ppm 10 ppm
v. HF - 6.2 ppm + 0.2 ppm

B. Test duration:
* Initial period to condition the virgin sorbent with the test gases and to reach steady-

state operations.
* 100 hours (continuous operation) or until breakthrough of mercury.

C. Data to be obtained:
* Measure Total Hydrocarbons at the outlet of the lead and lag adsorbers
* Measure inlet and outlet mercury concentrations for the lead and lag adsorbers.
* Measure mercury profile in the lead adsorber (guard and primary beds) at end of

test.
* Measure inlet and outlet offgas temperatures for the lead and lag adsorbers.
* Measure sulfur content of three representative samples of virgin primary media and

three representative samples of primary media taken after completion of testing
from the location where maximum bed temperature was reached.

* Measure inlet and outlet allyl alcohol and naphthalene concentrations in the lead
and lag adsorbers.

* Media temperature at two equally spaced locations along the centerline of the
guard bed and primary bed for both the lead and lag adsorbers (total of 4 per
adsorber).

* Time at which breakthrough occurs (if realized) for allyl alcohol and naphthalene
for the lead and lag adsorbers.

* Limits established for step changes to NOx and allyl alcohol concentrations (and
any other limiting gas stream components determined by testing).

D. Calculations:
" Mercury removal efficiency and loading (mercury profile) for the lead and lag

adsorbers.
" Estimated time for breakthrough of mercury for the lead and lag test adsorbers and

for the WTP lead and lag adsorbers.
" Allyl alcohol and naphthalene removal efficiency and loading for the lead and lag

adsorbers.
" Estimated time for breakthrough of allyl alcohol and naphthalene for the lead and

lag adsorbers.
" Correlation of guard and primary bed temperatures and offgas constituents for the

lead and lag adsorber.
" Analysis of the impact of key gas components on sorbent temperatures during

conditioning and operational phases.
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E. Performance:
* Mercury removal efficiency - 99.9%

* Carbon media temperature maintained below maximum allowable operating
temperature for the media (130*C)

5.2 Test 2 - Measure mercury, hydrogen chloride, allyl alcohol, and naphthalene removal
efficiencies using a simulated LAW offgas.

A. Test conditions.
* Sorbents - Donau Kombisorb BAT-37 and ZA-37
* Residence time - by vendor, to match Mechanical Data Sheet
* Superficial gas velocity - by vendor, to Match Mechanical Data Sheet
* Inlet temperature - 105 0 C ± 0.5*C (Nominal Condition on Mechanical Data Sheet)
* Mercury concentration - 24,000 ig/dscm ± 50 pg/dscm

i. Elemental mercury 85wt% ± 1 wt% Hgo
ii. Oxidized mercury 15wt% ± 1 wt/. Hg- (HgCl2 )

* Relative humidity - 10.2% ± 1% (Nominal Condition on Mechanical Data Sheet))
* Gas composition:

a, Bulk gas - Air and water vapor
b. Concentrations of organics:

i. Acetonitrile-50ppm± 1.5 ppm
Ii. Allyl alcohol - 100 ppm ± 3 ppm (dry)
iii. Naphthalene - 35 ppm ± 1 ppm (dry)

c. Inlet hydrogen chloride concentration - 46 ppm k 1.5 ppm
d. Other components (actual composition):

i. Inlet CO concentration - 480 ppm ± 10 ppm
ii. Inlet NO concentration - 3800 ppm * 50 ppm
iii. Inlet NO2 concentration - 5600 ppm 50 ppm
iv. Inlet CO2 concentration - 2% ± 0.5%v.
v. Inlet SO2 concentration - 5.0 ppm ± 0.1 ppmB.

B. Test duration:
* Initial period to condition the virgin sorbent with the test gases and to reach steady-

state operations.
* 100 hours (continuous operation) or until breakthrough of mercury.

C. Data to be obtained:
* Measure Total Hydrocarbons at the outlet of the lead and lag adsorbers
* Measure inlet and outlet mercury concentrations for the lead and lag adsorbers.
* Measure mercury profile in the lead adsorber (guard and primary beds) at end of

test.
* Measure inlet and outlet hydrogen chloride concentrations of the lead and lag

adsorbers.
* Measure inlet and outlet ally alcohol and naphthalene concentrations of the lead

and lag adsorbers.
* Measure inlet and outlet offgas temperatures of lead and lag adsorbers.
* Measure sulfur content of three representative samples of virgin primary media and

three representative samples of primary media taken after completion of testing
from the location where maximum bed temperature was reached.
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" Media temperatures at two equally spaced locations along the centerline of the
guard bed and primary bed for both the lead and lag adsorbers (total of 4 per
adsorber).

* Time at which breakthrough occurs (if realized) for allyl alcohol and naphthalene
for the lead and lag adsorbers.

" .Limits established for step changes to NOx and allyl alcohol concentrations (and
any other limiting gas stream components determined by testing).

D. Calculations:
* Mercury removal efficiency and loading (mercury profile) for the lead and lag

adsorbers.
* Estimated time for breakthrough of mercury for the lead and lag test adsorbers and

for the WTP lead and lag adsorbers.
* Hydrogen chloride removal efficiency and loading for the lead and lag adsorbers.
* Estimated time for breakthrough of hydrogen chloride for the lead and lag test

adsorbers and for the WTP lead and lag adsorbers.
* Allyl alcohol and naphthalene removal efficiency and loading for the lead and lag

adsorbers.
* Estimated time for breakthrough of allyl alcohol and naphthalene for the lead and

lag adsorbers.
* Correlation of guard and primary bed temperatures and offgas constituents for the

lead and lag adsorbers.
* Analysis of the impact of key gas components on sorbent temperatures during

conditioning and operational phases.

E. Performance:
* Mercury removal efficiency - 99.8%
* Hydrogen chloride removal efficiency - 97%
* Carbon media temperature maintained below maximum allowable operating

temperature for the media (130*C)

6.0 Success Criteria

1. Quantization of the removal efficiencies required offgas constituents.
2. Quantization of load profiles for required offgas constituents and determination of WTP bed life.
3. Quantization of carbon media temperature and controls to maintain carbon media below the

maximum allowable operating temperature for the activated carbon media of 130"C.

Note that it is possible that the specified test conditions may result in activated carbon media
temperatures that do not satisfy the success criteria. In that event, the testing will continue at the
reduced allyl alcohol rate that is required to satisfy the success criteria. Because the reduced rate may
not satisfy project needs, additional scope for addition of an optional testing may be required to be
performed as follows:

Optional Test:
* Retest with the lead bed only on-line to demonstrate the maximum allyl alcohol and

naphthalene rates that satisfy the success criteria.
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Appendix D
WTP Specific Tailoring of ASME AG-1-1997

River Protectim Project - Waste Tyeneot Plaut
afety REanimsemet, Duumueat Valuame I

24S5OMwp-SRD45"14i01-1, Rev -a

App-i C iplemaunm Standards

35.0 ASME AG-1, Code on Nuclear Air and Gas Treatment

Revision 1997 (R2000)
Spasoring Organitioz: 'The Ameion:Society ofMechanical Engineers

WrP SpMcfic T1Wilrint!

The fIblowug taikning of ASME AG-I ig requized for use bytte RPP-WTP puiect a an impICmenting
mandwd for the oe of Iuporttns.to-Safty (rTS) sdial HEPA filer oystamsad the use of ITS imal flow
HEPA flitsas Nbiced units in the Laboraory CMV Fthmru Syttem. Whr bam pecificaly identified
hernin. the xunailr of the mde mequaisents we invoked.

Section FK is added at an addendum it ASMF AG4 k- 1997 wih the ASME AG-hs-2000 Addenda AG- I
edinn invoked on thoproje:.

In addition bstheaboveulmoring for IIEPA filtr systems. ASME AG-I is tailored to add
ISO 1940-1.209. Mlrciancal Vibration - Balancc Ouahev Requirements ror Rotors M) A Censtant
Rjgid) Stsse -Pant 1: Speclfiction And Verifcticion Of Balnce I oleranceg. for idllacing multi-stage

bkowea.

Page.229; Article HA-2000 Reference Documents

Revise Anicle IA-2000 as follows:

Chant she wide edition oFASME NS09 as applied as a referenced ilaughter) standard to AG-1 LIrm
1989,rwftirnnd December 6. 1996 to 2002.

Jesrecatio: The versioutfjthe ASME N309 Standard csrartly refiteuread is a dughtcr by AG-I wan
issued in 1989and Reaffirmed in 1996. At Abe time the N539-1999 (R19%) ode was selected to be a
usuher of AG-L tbc ASME AG-I code did c k inilsade seqtswemeots for HEPA filer lhmning. Thewe
extrements were iaer addedi the 200 AddeLto 1reAG-1 code. The ASME NYOQ-20012 edition
dom not provide component mquirements or IEPA fiber hosigeg and IIFPA filters but instead rees
die user to AG-I for this inlormatiost Therekre. by making ftit change it will redo potential
redlindaneies anti conflits.

Page 228.16; Subsubarticle HA-4420 Access Dean and Panels

Re-ise Suhsmbarnle 13 A-4420as folkows for sente change housings:

C.35-1
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River Prtuetimn Pzaject - Wasete Treatment Plant
Safety Requirements Dociumeant Vounime
24590-WTP-SRD-ESR-81-O1.02, Rev So

Appendix C: Implementng Standads

Not applicable The requirements of thisarticle are not applicable to Remote Change Radial HEPA Filter
Houings; the accev doors andpanels sball satisfy HA-4500. Pmure Boundry Leakage. and HA-5300.
Pressur Boundary Leakage Testing

Jurtification. Remote housings au not designed to incorprate a means for adjusting compremort
forcestmaket compression..." There ae nothinge or latches in the design and they aremot desigoed for
manual uperation. Therefore, the requirments drestribed in ihis code article am not applicablk.

The remote bousnmg design requires ernotearccisa. using a grapple to maniplaite doos in a cave
environment that may become aubject to cantaminaton and high radiation ields. The design
incoqorates Jow maintenance fetmar nt subject to failure (i.e., verical husinges and Iemvy oors) The
housmgdors seal byvitc of their weiht alone. Door guidearc included. A bar-placed acrow the
tops ofthe doors (and pined in potion) a used to ensure the 4oors rermin in place durmg smesmic
events.

Page 22&.1; Paragraph HA-4443 Clamping Mechanism

Revise Paragraph HA-4443 as follows for remote change and safe change radial HEPA housings:

Replace the text with: The requirements of this article are noc applieable to Safe Change and Remote
Change Radial HErA Fiber Housings. ForSafe Change and Renote Chmige Radial HEPA filter
housngs. the design sbal ensure that the housing knifeedge is enbedded into the pliable filter stiant
and will provide a scal for the complete-perimeter of each flter.

Justification: The remote change housingsae not side access housmn and are not designed tor manual
operation. There are no cla~mg mechamsmsor tilter mdexing mechanisms. The weight of the emote
filter and differential pressure-across the fiber is relied upmto ensure that the knife-edge is embedded
into the fluid seal.

The safe change housaigs arc fmntaccess and n not walk-wn stye. The filter is not accessed from its
side. Therefoim filter retineval feaaurs and filter idexing mechaniimsdo not apply. A clamping
mechanism thticapable of-moving the filter (e.g., for side a*ess housigs) is not required. the salc
change housings are designed to allw a person to insen and iinove cach filter.

Subartice FK-4100 General Design

Revise second pamigraph of Subaricle TK-4 100 as follows for remote chatinge and sate change radial
HEPA filter designs:

Replace the text with: For Remote Change and Safe Change Radial HEPA Filterz. the toud media arue
provided within the filter pack shall be such that maximum media velocity is 6.5 fuimin (2.0 mirrn) at the
rad flow.

Page D-iii
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Appmxdex C: Iplmaeg Staakrts

JustiIication: The RPP-WTP-adil fiterdesign is based upon a UAtoimnic nery qtandrd
SpecficatioaAMS 30195W0. This Standard containsan equivalent mqur=entoatatJomd in AG-i.
h sto.E "Thc effective-area of filer mediun used for each insertshall be notless tan30 sq m for every
100Vs rated airflow." TheCoj ropososto etibis riaerion C vertingtesemsetric units for&
UK 950 Is (-2.OO-efm) raled-filterequatesto apprmmately 6.5 tain meda velocity or aminimunof
308 eq. ftof media.

The DOE Nuclear Air Cleanmg Handbook (Refereece DOBE-DBK-1169-2003 Chapter 2.31 and
Figure 28(a)) ilnates the iniporance and inent behibdhis eode sequnment. AG-1 Subsubariele
FK-1130 statestbat a.HEPA filtcsall have "a mimmen eficaf a qf9997% (hkw is. amunmrm
piaridepenetraon ofO.O3%jfrd.uis.rmaer damie st u slparries - This defesdic
inmmuupeaannoefa HEPA type iker. The urwes depicted nFtgure 2.I(aloflbe Handbook
showthai at 105 friimn air velocity. the 0.30-micran patice-sime can be expected ipen mca 'EPA
filtersuch that the AG-1 FK4 130 performance r auirement wouki not be met.

Nmunrous asosol ponetration tests have been performed on the proposed titerdesigo bob mside
pfomotype honin p and on mdividual prototype radial iters designed with a media area f236 sq. fL or

ppraumataly S5fthmin snedsuielocity. 1acb test demsonrated that a filter design with mediaveloeities
of this magnitude would eetthe quaifcation perfortnance ncqai cmant& as atted in AG-1 (e.g.. 99.97%
ciuMey or betsrfur penetation of O3Jmicran particles).

'bc propomed RPMUTP desig uses a fiber with appruxirasely 325 sq- 0. ofetlictivemedia area Ora
media vetocity ofappmxinasely 6.1 ftimin. This represntsn small improvement, on the UK design and
therefore contiuueelo mem the UK Standard quiruement.

Further additnn offilher media to-mee the more resuictive AG-1 Sectson FKrequirement-would possibly
resul in other uinenirable design and performance charactaistscs (e.g, increand DP. redwced-pleat
spacin). The filter geometry is also limied by mny other design rcatrictw incLuding: avilaib
building space. personnel fiter handling limitationand wastedispoMl package limi"Atios.

TableFK-4000-1

Revise Tablc FK-4000-1 razing information for the 2.000 atfmfiiter as follws for rate change und
afe chae HEPA rdia] iier desipn

TABHL FK-40.1 (TAILORED)
TYPE I RADIAL FLOWMHEPA FILTER - NOMINAL RATINGS

Maximum Rated Air Flow Maxumimn Resistance

4ncim) jmiare) Inchus WC Ps

40 68 13

mens se 4~
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AppeodDLC: ImpeMenatng Standard

Maxmatm Rated Air now Maim m Resistance

(acfm) (inA Inches WC Pa

100 170 13

250 425 1.3 325

500 50 1.3 325

11tX) 1700 1.3 325

1500 2550 13 325

MW00 3400 1.6 400

Justirkeahon A new fier dsmign is being developed with the intent of qualifying it in accordance with
the AG-1 code. The RPP-WTP ndial flaw HEPA filer design originated fiom UK Atomie liergy
Standard Specification AESS 30.95100. The radial flow HEPA filkerwill be designed for amaximumn
iniial pganure drop o approximtely Li5dches WC atamied flow of 2-000 cfm This isjust slightly
greater than(- delta of 0-15.inches WC) the acceptance criterion stated in UK Atomic Energy-Standard
SpecificationAESS 30.95 100. This increase in observed pressamr drop is prinarily due to small design
differences between the UK design and the design proposed foruse in the RPP-W)T

P. These-differtnes
intuide iummmsa mlAer pudk deph. incrases in faneguard to media pok ipt (usl to enhance
protecton ofthe media), and space to accommodate the filters gel scal channel. The UK filter pack depth
is appoxmsately 68mm ar -27 inches. Tbe RPP-W,7P filters are available in I-inch inemem pack
depths with a.-ineh pack depth pRoposed [or use on the RPP-WTP. The slghtly deeper RPP-WTP media
padk design will increase the fiker mediaarea and increase the removal efficiency for small paricles.
The benefits gained in the RPP-WTP radid filter design are viewed to outweigh the negligibln increase in
airflow resistance (- 3 to 5% of typical iler loading at change-out of filter element).

Paragraph FK-6211 Ratness and Squareness

Revise Paragraph FK-621 (a) as folows fat remote change zuxl safe change radial HEPA filter designs:

1ype I filter flange and -end cap tolerances shall meet the faflowng crneria parallel within 'i in.. fat
withi in.

Jusfication: TAILORING OF PARALLELISM TOLERANCE: The tailoring presented above changes
the code requirement for flange end cap parallelism from 1U16 in. m 1R in. For the Remose Change
Filter, the inlet flangn. which ineludets the gel charmel with a nominal width of 3/4 in.. creates the seal and
suppors the filter nside the housing. The outlet end cap is fally suspenced inside thbchouing by the
opposite inlet flange (Le.- outlet end cap does not touchthe housing and is not used to form the sWab

4W=3 7:.SAA

C35-
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App oi CIplnamentmg Sabdais

PadlJelam to within 1/8 in. willensure thntjzn adur housing-to-filter seal is crxs. For thc.Safe
Cbate Filter, asAwith the fem iater.the sea] is fanned by insertion ofsa housing lzifeedgc intoa.lter
Sel fteIchannel with aimsinal width of3/4.xu. Toeietaimd: atedurthe filterinlet flange.
Parsllelinm towithin 18 in. wiul ensure an aduquatzh oudagto-fiter seal is azet

TAILORING1OF SQUARENESS TOLERANCE: Thacqnarcnc tolerance from FK-6211 is being
addressed with &-toletance for circularzamout as staedintaloung forMK4212. Cieularraoutcontrols
the comalatevaiations tharnsay bepraemin thepositional elatioaship bmweeathe inldlangeand
outktcnd cap. sxci forcbilarrunut-is equivalen to and meetthe ade requirzurtut to mamntain
the iarquunss chaacteristicewidle taking intoaccont the-catire length ofthe filter. .lMaintaaniing rdial
fiber cireularuinout tomithi the 3/32" tolerance will ensture'the filtet fians an adequate seal within the
1lterhouaing.

Paragrapt FK-6212 OveriflDiensions

Replae.Paragraph FK4212 as folianfor the remte ehaqe and safe ehaage radial HEPA filter
-dekgn: Type 1 filter ctsigth Wall be (tO / - / in.). circular runoutofflierilangewith respect to the filter
end cap thall be withi 3/32 in., all other dinumz =/ in.

Justification: "Seal ringnd "seal face" ae term specific to-Section FK adial fikers with gpskets and
therefore dunestoes and tokaknces associated with these terns ar not applicable tW the Type I gel meal
rndial likers to be used atiheRPP-WTP.

TAILORING OF CONCENTRICM: Cncentricitis the condition in which theaxes of all cross-
rectional-clernts of a surface ofmoheton we comnon to the axiu ofa datun fauwe. Concenricty is
being replaced wilb a tolerAnce for circalar muomt aus omrepaetical inthod to verify roundoess.
Runoutrefersto die resnk oftotatinga part about its central axis wbik mcatsringwith a dial indicator its
surface dco~atiin from perfect toundneas. With cirealarrunout. the dial sidieratmi anot moved along the
direction of the axis of the part (as-with *toit runour). Cireularrunoutis theitfore applied
indepaidenly seath single ciuxilar elemenit along the length of the part aethe paruis rnted through 360
dgrees, Tbe tolernmce for cistularnwout provided a the tailored teas contols the cumilative vintions
that may be paeent in the pasitional relationship between the inlet flange and outlet end cap
The 3132 in. tolemnce provided.for citulwmr nout vill ensure the filter forminsadequate scal within the
filter housing.

TAILORING OF GENERAL DESIGN TOLERANCE OF +/- U16 IN.: REPLACE: "all other
duiensions-+- 1116 in. ' W1TH: "all other dunensious +i- 1/16 in. with exception that design filter media

to 14ceguard gap shal1 be +'- 18 in. (it.j to mitain a mininium media to faceguard ap of 1/8").

Jotaffication: lhe proposed design is verified to be safeiroutigh code required filter qualification testing
as described mi Section FK-5 00.

Section FG Mounting Fr.ankes

Not Applieabio.

0Mo MU4AM

24590-GO4B-F00019 Rev 3 (6/29/2004)

C.35-5

Page D-vi
Ref: 24590-WTP-3DP-GO4B-00049



River Pretection Project - Wate Treatmtent Plant
Sxkety Rinpilrestefts Document Volame
2459-WTh-SRD-ESH-0401-02, Rev5a

Appendix C: Jiipleatting Slandardi

Jestification: The ASME Commituee or Nuclear Air and Cm Treatment (CONAGT) has Stated that
Section FG only apphs to walkin housags. None of the liler bousngs (i.e.. radial ora=l lilter
designs) to be installed on the RP-WTP Project is a "walk in" design. Reference ASME Tedinical
Inuepretabon File A05-990, RPP-WTI CCN 4 107935).

Page 607; Paragraph TA-4632 Airflow Distribution Test (AD)

Revise Paragaph TA-4632 as follows for remote change and safe change radial HEPA housings:

Replace "duwnstreamr with "upstenm". Add for clarity: "Fur Remote Change and Safe Change Radial
IIEPA filter banks, flow measnwren t location is uptreamn v&. code required downsrwmm."

Justiiestion; The requirementlor flow measuresmntsto be taken doulstream of each HEPA filter in a
bank is in ordor to verify equal low distribution between filrs in a bank. Jn raditiual axia flow
systems, a measurement location downstuam it prefen-ed due to the improvements in the flow conditions
(Le.. flowstraightaing) inside the bousing created by the filter itself. However. due toilbe difference in
configwation created by the radial filter, the flow profile both enterng andeiting the fitteris axtriemely
complex iie, not unitiorm over the fiter facc). 'testing and analysis (computational fluid dynamic
rnodels~ perfonned on prototype units to date have determined that taking the flow measmenot upstream
and inside the filter (inlet) sings hot wirt ancinometer provides the most repeatable measurement.
Aceuncy ofthe measurement is still hindred by flow onditiow and anemometer placement: bowever,
uncreased precision is obtained by taking an average ofmultiple mmsurements.atmukiple locations
within each filter inlet. Predicted results from CFD modeling have agreed with actual field measurernes
using thissechniquc. The project intends to design (based on the prototype tests) and use an aneimometer
instamens developed specifically for (he radial tiller design and place it at the inUt (i.., upstream) side of
the fdter. Verification.in the fiet, of acceptable sr distrinuuon between filters in a bank can then be
accomplished. nu the code requires.

Page 607; Paragraph TA-4633 Air-Aerosol Mixing Test (AA)

Revise ParagrAph TA-4633 as follows for axial housings used as LAB C5V lableeds:

This article is not appicable to LAB C5V imbleed axial filter housings

Justiicatioa: The Mit of this test is to verify that the test aerosol is unifoiry nixed in the airstream
when it reaches the filter in rder to verify that eachfther in a filter bank is being cdallcqed. This test is
encerned primarily with designs and layout where a Stogle point injection of aerosol in close poxinity
to the fkter bank may result tnnoD-umsterm distrbution of thc test agent.

The Laboratorv Facility C5V Inbleed housing is designed such that each filaer n assigned its own acrosol
injecton manifokl. Th nmanifolddesiert and its proximity to the filters have been qualified to meet the
acrosol mixing test criteriapresented m AG-. The housing is not designed to accomnmodate the air-
aerosol mixing field-commissioning test per TA-4633. However. the housing design isnot being

C.35-6

24590-04B-F00019 Rev 3 (6.29,2004)
Page D-vii

Ref: 24590-WTP-3DP-GO4B-00049



0

n

0

U,

0
U

a

i
a

Cni

0 V~ 'Ii
ii'
'Ii

aU

1.F
I

Ii
I.i
ev

Ii

I0

144

~

I
[

I*

Ii

N

ii



Appendix E

WTP Specific Tailoring of ASMIE B31.3-1996

24590-GO4B-F00019 Rev 3 (6'29/'2004)
Page E-i

Ref. 24590-WTP-3DP-GO4B-00049



Appendix E
WTP Specific Tailoring of ASME B31.3-1996

River Pretection Project - 'aste Treatmant-Plant
Safety Requirements Document Vulame I
24S9W-WTP-SRD-ESH-01401-02, Rev 5b

Appendix C: lniplctuentne Standards

26.0 ASMNE B31-3-1996, Process Piping

Revision: 1996
Sponorig Organization: ASMLI

The folloing tailoring f'rASMEX313.Prowss ipitng. isrequired for usebv thc WW eontractora on
Implementing Standard for- (I) the .abrication end -insaltancon of those portions of the C5V ductwork that
are beinf embedded i concrete. (2)the uscof ASME H16.9weldingtems inzAisrdance with ASME
B31.3-2002. (3) use of vacuum box eak testing. end 14) the ASME 831.3-1991l. paragraph 345.2.3(c).
alkiwance for not leak tesong closure welds outside of inacessible aias.

" The tailored sctions of ASME B3 13 applicable to embedded ductwork will only be utilzeed to the
ext ntthat it will coverihe fabricatin. installaeon. nod inspection tand assocuaned testing) or
Category 1) fluid service piping being used as CS ductwork. Airtesting requuements for thi
ductwork will be compliant with ASML AG-1. Below isa description of those porony ofASMEI
B3)1.3 thatapply to fabrication. installation. and inspection of Category L) fluid sacvicc piping and
the seCtions of the SRD that they will apply to.

" The tailored scationa of ASME B3L3 applicable to welding tees will only be used for ASME B 69
welding tees. As long as the stress tntensifiatiotn factors from ASME U31 3-2002 are used in the
sreiss natysis for the welding tes..welding tees fishricaued to ciher the 1996 or the 2002 edition of
ASME B31.1 can beasci. Below isa-description of thoteportions of ASME 131.3. Appendix D.
Table D300. that apply to welding tees and the section of the SR) to which they will apply.

" The tailored paragraphs of ASME B31.3 applicable to vactuim box leak esting. in lieu of
hydrostaicor pnetimatc leak tting. wili only be used to leak test hill penetrauon etnrcamirential
piping field butt welds .nside an mcceissible area (as dvfined m Appendix H. Sectin 6.0) out to the
first isolation component outside the inacmessible aea. Furher, if tli 200 % volunmtric iospecuon
using ultrasonic examination-per ASME B31-3 paragraph 344.6. is conducted for welds to be
vacuum hox tested. then the ultrasonic examination shall be conducted using a method that creates
and maitais a rproduciblc compuierized imrag s) ofthe entire weld in the axial =6d radial
duectiOnL

" The tailored paragraphs ofASMV I31.3 adopting the provisions of ASME 1331.3 (c) - 1998
Addendumparagraph 345.23(c) are applicable to all ASME B31.3 piping in all tacilittes except or
cinsnre weld.s in amccesible area&.

Piping providing a confinement function in accordaaee with SRD 4.4-3 will comply with
the following sections of ASHE B3L3-19%, Priocew Piping. These sections of ASNfE
B31.3 are applicable for embedded ductwork

Chapter 3. Materials
Chapter 3, Fabrication

C.26- I
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Appexn C: Implenmnfing Stindar&

Table 34L3.2, V2al acceptance crteria for Ctegory D fluid gervie piping

Jwatificalion: Dim to wallihikoeta requirements of duct embedded in conearepipig Materials are
Teuired. ASME 8313 willapplyto materials, Ahbrksn, and inspection standards asappropriae.
Tertnquirtnens eelrarc isa rancntsy'mm will be consistent with ASME AG-i.

Piping providing amealinement function in accordance with SRID 534-2 Il comply with
the following sections of ASKtE B31.-499. ws Pping. These sections of ASME
3L3 are applicable for embedded ductwork.

Chapter 3,Materials
ChapterS. Fabrication
Table 34L1-2, Visnal aceptancecriters for CSzoroy D fluid service piping

Justification; Dueo well hikwss rquimcosn-ofduct embedded in concrete, piping naterials re
required. ASMB H31.3 wilLapplyto materials, Imbrication andmspecuoonmandards as appropriate.
Testing requirements forumdcear air trimwent systems will be COnsiment with ASME AG-i.

Piping providing a confstement function in accordance with SRD 4.2-2 will comply with
ASME B31.3-1996.PembPiping, with the following modifiaction:

In Tablc300. the description of weldingte per ASME B 16.9 shallbeiavised so it isa consistent
with that shownin Table D300 of ASME 131.3-2002:

Stress Iatulfcatian

Factor INates (2), (3)1
DIsriptin Flexibility Out-Of-laf, la-Plane blexibilty Sketch

Factor A i, Characterlatic.
k h

Welded tee per 1 0.9 34 iv + 114 Sarc as
ASME D16.9 3.1-

rNotes (2),(4), B31.3-1996
(6).(11),(13)]

Tins means that for welding tees per ASME B16.9. note II in Table D300 is alsochanged to:

(11) If r : I/ 8D and TI. a flexibilityA tristic of 4. may be used.

C.26-2
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Appenadc C:Impleinnig stmla

Justification: Thcruscofa lower lexibiliry charactristic for welding ets per ASME B.16.9 ir
accodnce with ASME1 B31.-2002 will increase both fiouta plac and in-panestress
intensication factors. The incromed.stress intcsintoation factors will redce the allowable
out-of-p1anand in-plane momenes tbas can be applied to the welding tee and keep the calculated
stress below (esiiesses alkwable by ASME B3 31996.

Imuportant to:Safety piping within the scope of SRD 4.2-2 shall comply with ASME
B31,34996. Chapter V, Paragraph 345. using the following approach for vacutm box
leak testing. Vacuum box leak testing in lieu of hydrostatic orpneumalieleak testing,
may be used to leak test full penetration eircuruterentiAl piping, field butt welds inside an
inaccessible area (as deried in Appeudti H. Section 6.9) out to the first isolation
component outside the inaccessible arca,-only under the following conditions-

Vacuum Box Leak Test Method - The vacuum box leaktest shalt be in accordance with a Bubble Test -
VaciamBea Technique method specified in ASMEBPV Code, Section V, Article 10, Appendix 11.
subject to thereqnirments hued below:

(a) Sensitivity ofthetestshall be demonstrated to be not less tam -3 antm-mltsc at 15 psig.

(b) Thesestpressure shall be a.paitial vacuum of at least 7 psi below atmosphere, applied to the outside
of tle weld.

(c) Tbexcquired partial vacuum shall bwmaintined for at least 20 sec examination time.

in addition. the following limitations and rstiestions shall apply to the application of vacuum box
leak testing in lieu ofa hydrostatic or a pneumasxc leak test:

" Vacuum box leak testingwill only be used to leak sat cirumferential piping feld welds
inside an inaccessible are (as defined in Appendix 11, Section 6.0), This includes moy welds
in extensions of pipme systems contained or orignatling in accessible areas between the
inaccessible ara boundary -nd the first isolation valve or device beyond the inaccessible area
boundasy;

* It shall only be used fur piping field welds w-hercisquired to avoid damage to components.
ensurehe safety to construction workers, perform leak tests offield welds where physical
lmitation prevent hydnvasic or pnewuatic leak Lmting ai prCSeriblcd in ASME 3I3-1996
paragraph 345.4 and paragriph 345 . respectively;

" Pipe welds that are to be vacuum box leak tested will be assessed for suitability. The number
of welds to be e vacuum box 1,=k tested shall bejlimied to a matimm of three welds between
twrimnafin points Itwo ternmnation or closure welds and one intermediate weld on a given
pipe "ystan except where physical limitations prevent examination by hydrostatic or
pneumatic leak resting. DOE will be inforned ofsuch excepitma antd may at its Iiscretion
and within 4B hours of being informed. respond to BNI on the suitability of the use of vacuum
box leak testing for such instances. Ternination points may be tanks vessels. valves etc.
(Specifically excluded fromthe definition of termination pois are junctons where the piping
cmanges design class). Ihis could be either the lst two closn welds in an inaccessible arca
or ihe lasiclosurc weld in the inaccessible area and the last closure weld outside the

5*;S s"SM
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Apmxix-I ng Stabdank

inaccessiblearea In addition. vitaun box leak tesuingwould be pesmiued for the connection
weld hetween oandtructon modules ifthis ais lnitedtone module-to-moduloweld per

ipingrunwithin thedells. This is iradditiol to termaufiotn weldaun be piping run. A
module, iiefaned as pn-Lak-t-tedusubeebly ontaaning multiple pipespools;

* Vacuum box leaktesting shall belunited to full penetration-ugth butt welds. on atraight pipe
or betwe asrak&gnpipe and pipe coWmomeuIa of thctsamenominal pipe-size and same wall
thicknoew ou bothaides atfthe weld atthe weld location. The foliowingvon~dratious ar
candidatesfor vacuum box testing

(a) Staight pipe towaght ipe connection butt welds

(b) Sbuightpipet 9to ellhow eoonectiowsbutwelds

(c) Suaight pipe to 45* elbow-counection butt welds

(d) Straighipipe to concentric reduer connectionlbtt wekis

(e) Straight pipeto eccentric reducer connection butt welds
() StrigbL:ipewbuttdingie connection bunweki
(g) Saight pipe to buttweldiugreduced outlet tee connection butt welds

(h) Smimght pipe to valve nazzle connection bue welds

(i) Snaight pipe to tank or vessel nozzle connection welds

(3) Suaightpipeto saf-end ofaweldolet connection butt welds -full penccration butt welded
connectiononly

(k) Susiglbpipe to pipe cap comectuon butt welds

Prior to the application-of vacuum box testing using any of the candidate configurations on piping
butt welds tihe WTP, the Conractor must successfiy demonstrate to the DOE, for the caididate
configuration,1la (1) all portions of the weld to beinspecco ae visible and con be inspected in
accordancerwith the ASMEBoiler and Pessnred Vessel Codc.Seiato V, Article 10,
Appendix 11 - 1995 (2) thevacuumbox can adequately maintain a partial vaceum af 7 psid;snd f3)
vacuumbxleak testing.can be accomplished m the time limits andeterrequizenttestablsed by
this procedure. The DDE shall be advised a least 7 days in advance ofany demmnutration to qualify
a new weld ctfigunation so-that they can witness the demonstration. TheContractur shall document
any demoamtion relied upon to justify the use ofvacuum box leak testing-on a new contgoration.
Further, vacuum box leak tesgnshatl be conducted witha vacumn box that completely encapsulates
the wekcat-the best location;

" All weldsshal be 100% voluinetrically inspected inaccordance with ASME B313-1996.
paragaphs344.5 or3446, ifthe 100 %.volactnesic inspection iconductedusing ulrasonic
ezamination per ASME S3L3-1996 paagraph 344,. then the ultasoic examination shall be
wnducted using a mehAod tat creates aundxaitains nrepnducible curmputeried image(s) of
the entire wctd in Oe axial and rAdial direction;

" It shall be limited to welds-made using the Orbital welding machines. The only exception is
that vacuum leak box tsing may be used on manual elds ifi the 110 % volumetric inspection
was conducted by radiognphy per ASMB B3L3-1996 paragph 344.5.

" The pipng systens and or componcats on both sides of the weld to be vacuum box leak tested
shall have been subiected to a hydrnstatic leak test i accordance vivh ASME 83 1-1996

C.26-4
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Appendix C: mplemeningSandas

paragraph 345.4. a poe mati test in accordance with ASME B3L3-1996pamgrnph 345. a
conbmaion pneunatic-hydrastauc leak testin accord ewith ASMEB3L3-1994 paragrpb
345.6. or in the case of compo tJemkested in accorlance with the Code or Standard
applicable totbe designefie coampxncnt;
Ataminimumflexilityana ysisn accordancewith ASME 313-1996parageaphs
319.4.2 (A) and (b) shall be equied amany pi ngaystemsthat contain welds thatareco be
vcaiun leak hox:iested. In additiona comprehensive flexibility analysis in accrdancewith
ASME 13313-1996 paragraphs 319.4.2fc) and(d) shall be performed n any piping systems
that contain welds dint arciabe anmra box leak Rested 'when te piping "yemq havea
design iempernture greater than or equal to LbO F:

" For manual wel. sthe requinnatLs of ASMW B3.13-1996 paragraph 344.T.1 (a) through (g)
shall be invokedon any weld to be vacuum box leak tested with the exception that the
requiremecotfsubparagap -344.71e) -- aided by liquid penetrant or magnetic particle
examination when specified intheenginecringdesign" shall not berequired. Forweldsmade
using Orbital welding machines, the sequirements ofASMB 31.3-199 paragraph
344.7.1 44 ) (e).(d). and (g) shall be invoked. The requremat of 344.7.1 (c6and (f shall
notbe rcquinx Ther& npletntadoootessctequirmeaxs sh] bdocueuted an the weld
Inspection report;

* Pipe welds and the associated line numbers that are to be vacuan leak boxtesed shall be
identified in advance of the resting. This identification1:hall he documented inthe conionled
document Weld List. which must include this information prior to the initiaion ofanyvantn
box leak eang msociated with those welds anad line numbers. It is untderstood ilal the
cantallaed documentWeld List may seed to be revied and updated penodically throughthe
construction phase of the WTP Projec;-and

" The following special requrammeatshnhl be placed on the tramingprograms used to certify the
techoicians that will be condocciag dhe vacuum box leaklests:
1. The BNI Constucrion Manager shall pre-approve the techrcian qualifying exarinationts)

for vacuum box leak testing:
2. The BN Cotr uction Manager shall pre-approm the qualiUlcations ofach Level III

technician prepazmng or giving the exauninations for vacuum bmv leak testing
3. DOE ORP at.their discretion shall resere theright to observe my audor all practical leak

test examnatons and review of the results of any andior all writen vacuum box leak rem
examinations;

4. The minurnuns topical content of each Level H examination shall be specified by BNIL andl
approved by DOE;

5. The K0 % correct criteria for passing ihe exanination shall apply to each part of the chree
putr examinattons that ae to be given.

6. BN1 shall provide reasonable amutrane that they will take adequate.mcasures to ussure the
integrity ofwritten examinatian is mamtaned: and
There shall be several vsns of each maminanon in use to assure evel Il knowledge
and ability concerning vacuun box leak testing is confrmed.
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Appendi CsImplemnting ftams-

Juisfieatk : Ike requizwnent for te Yacuum boxr eakle iaist ainvty isconsistent-ivihthe
ASME B3L3 reqientimra sensitive leak-rtemas given in ASME B3L3.1996 paraguaph
345S andfor atles 7 psi vacuum nd:a ncxamiuation timoofat least 20 secods. The
lirns xima n sing vecum boxak tmsdng bhcridefine wben this method canbe used. DOE
ORP may fu rehtngie bfitin and appliatein ofhese specia saCimhoieak
iesting critena busedoftheConror'scxpariecelthheir ats.or theConcraeeor'erequest

bor u change.

Piping systewa losare weis utside of inauciaible ass(aas defiaed in SRD) Appendix H,
factinl 6.% Ahall cmplywth the requiremants af ASME R31M O91ubpsragraph
345,.3(4 When ASME B313-19%. subparngraph 345.2.3(c) Is invoked thefolowig
restriCtions Sh3all apply:

S it shall not bein vokedumay dusure welds onpipig ystems m inaccessible as as definedin
Section6o f Appendix of the SRD. This indianywelds in extensionsfpipmg system
comiauredororipnatgin in accesiblereas.betweenthe inaccessiblew=en bcimdary and thefirst
isolation valve. or device beyond the eiaccessibrcahroe bwsdary;

N ]shall only be invoked an full periuation bun weas instraighrpipe. fullpenetration butt welds at
tbesefe-end afan cquipm -tmolct, r full p rattieion buUweldsati thnsfe-ad:oT anc3
connections. [The safeendais defined.as die piping io:equipment nozzle connecting weld orde
branvhconnection b Inhpiping connecigwelds.I

0 The ceqirements orASMSS313fc) - 1996, subpuagmph 345.2.3(c) shll benet;
* Tie pipiag~syten and or cmpontiemts on both sides ofthe crnsure weld shall-bave been subjected

to a hydrosic leak tiet in accordance with ASiF B31.3-1996 pargraph345A, apceurnalic leak
tisimLaccoancewithASME3.3-996isipgraph 345,5,a combinationpoumanic-bydrosta
Icnk-lstinaccrdancewith ASME B31:3-1996 pamanaph 345.6. or-iethease of componealtiask
tested inaccordance with the Code or Standard applicable wn thedesig of the compoent;

* Formanyalweids. the rcquircmnsi of ASME B 3-1996.pangraph344.7.J (a) through-g).shall
beinvoked with the exception thatthe equiremntof subparagraph 344.7.1;(e) '..aidedby liquid
penetrant ormnaletic partidc-exammasion wvm specified mthe engioeamg-design" shall not be
iequred. Forwelds made usaWMiheOsbialweldingmachines, therequiremeits ofASME
B3L3 -1996 peragmph 344.7.1 a), (b), (), (d),and(g) shall be mvked. Ibeimplementation of
these equiremmis shall be documented in teweldinspection report

v Piping welds and the nssociated line anmbers for which the closure weld clasificaidon is invoked
shall beldocumentedin controlled document Weld List;

* Piping componems mray iclude mechanical elaseNts other than piping; and
* lo addition, INI shall incorporart these requirements io the appmpriate speciicatinn. DOE-ORP

may further-change the detflition and.pplicakon on the use of elosure welds basedeod the
Concuar's experuene with their use or the Cmtractor's request furs change.

Jwitificatien: This change does not chagi- the safety unction of anypressire bgumulary
component& The requrrement to leak tesm pressure boundary field welds is primarily to ensure the
reliability ofhfc weldsin additiomto the reliability provided by the other required exmmnaions
The exeptionallowed by ASME 831-3-1998. paraguph 345.23 thai the final weld connectuig
piping systeims or components which have been stiesfu~ly ested in accordance with
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Appendix C: Impiementmg Sandar&d

paragraph 345 need not be leak teed prorided the weld is examined irnprocess in accordatne
with paragraph 344.7(a), (b). (c), (d), and (g) and pase with 100 % adiographic examinabon in
accrdaice with pagapth 3445 or 100 % dnasacicexanmiafon in accordimyc withparngraph
344.6-provides adeqnatemsmrancethatheweld isreiable and leaktight, The bmnge continuevt
provide adeqatesety since it requirettat all piping closur welds that are not leak cstod are
in-pocss eamined.and 100 % voluntically etamined-which exceeds the irements of
ASME B31.3-1996 for closure welds thatre leak eaed. The inabfliwtyt kydostatically or
pumaticallyeak test these co surc welds does not affect the soundness of the welds,
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Appendix C: Impiementing Slantards

EOAISC M011 Manual of Steel Construction, Allowable Stress Design (ASD)

TZeviaien: ib dtion
Sfxnszoring Cligaization: Amnerican Institute of Steel Constnaion

The foilowing talOtrIng Of MtIIs eqUIld for use by the WTProntmictnras animplemtneing starndard
for design of strueural steel forSeisnoc Categonr 111 SSCs.

No specifc section
Load comnbinatons fordesigo of strutural steel members utilize those identtfied in UBC 97.
Section 16123

Justification: These load combintiotinsg-presem the ctomerCial requirements forallowable stress
design of structural stel Use uf IheseJoad combima tions wilt esum comp] tance with the comttericsl
design in accotdance with the U1C.

No specifc section
Seismicdetailing mquimment shall be in accordance with UDC 97. Chapter 24. Division V,
Section 2214.for moderae sedsmic-risk sructinres

.Justification: The requirennis contained in this section conmin accepted hidustry practit for design of
in-rtan comie.tal steel sicturs. Use Of tis section will ensut compliance with the comnercial
design in accortirmee with the U13>
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Appcdmf C. tinplaunng Standds

C.37ASME NQA-1-1989, Quality Assurance Program Requirements for
Nuclear Facilities

Ravinois 19tt9

Sponsoring Ornnnizalioe MAmericai Socitv ofMecbanical EusmCCo

WTP Spcic Tailkrkg

The-foflowing tailoring ofASME NQA-1- 1989 is requirad for Ue8 byibe WTP project as an
implemening stanard it) perform Commercial Grade Dedication activities using ASMEl NQA-t-2004.

NQA4.,1989. Supplement S-1 Terms and ]efialtions
Replac the Comnerciad ciGde Item defintion with dermition from NQA-1-2004. Pan 1.
Section 400:
Commercia) Grade hem: asafety clas/safety signiicant stucmre.symem. or cnmponent (SSC), or
put derectil that affects its safety fenction, that warnotdesgned andmanufeactured to accordance
with the ytquremant of this Standard.

Justificaliea: By tailoring NQA-I-1989 to incorporazrt elements of NQAA--2004; the Commercial Grade
Item deiinkton is broadened to reflect conmnt induv practices related to Comnmercial Grade Dedication.
Curulythere are gasamong NQA- 1,qualified-suppliers and utizasn of NQA--2004 will enabk
WTP to employ technically eceptable suppliers not availabkrunder the provisian of NQA-l -19E9. The
NQA-1-1999 standard was estabished prinariy-to provide for the purchase of replacement-parm for
nucitar-related facdiles and is not sufficient to sqppirt the purchase of commodities and equTpment
needed for a new facility.

Commercial Eradcaterm nay be eltber Ofi the shelf~catalog sbemi or engineered items-,e.r itenu lir
which sorno custom design ciort is required by (be iupplier to meet purchaser requirwments. If the
critical ebaraceraiucs ot an -enqinvered nem" cannot be verdfied solely baaud on material or pertorrnance
autribtes, verification of critical teign characteristics sould be based on NQA 1-2004, Section 704
(e.., by design verification methods) or by aphetion of alTeriate adards for quablicatton of suppliers
of Safety Closn/Sefety Signifietmt items.

NQA1-41919.Supplement S-1 Terms and Dedinitions
Add to the reerence section ASME NQA-I-1989. Supplunet S-1, the-following defiitions from
NQA--2004. Part. Sectio 400:
Commercial Grade Service. a service that was noi provided in accordance with the requirementN of
this saandard.

C.37-1
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App-&Cp lI nr* - g & iar&d

Crincul Chariaatics raportant design, material, and pcifornincechactcmtisicsof aconorcil
gradeitemor serVi hat, once-verifd, will provide ,eaconable amixince thatlieitem or service
will wefixitsitendod sefeyimeion.
Dedication: an acceptance processperformedinaccordance with this Standardlo provide msonable
assurance that acommercialgrado iemor service willasccssfully pcbfbrits inededsfcty
function and, in this especL is deemed equivalett-to an item or servicesrpvided under the
7equircments:of&his Standard.
Dedicatug Enuty: the organinton larperfrms t dedication process.

Jusiffirtion: The tailoring oftheNIQA-1-I989, by addingdefiuitians of Conmereial Grade Ser'ice,
Critical QauteristicdiedcatiL.Dedicating flntity. and Safety Function to NQA- -2004.zallows for the
use of the ComunercialGrade Dedicationprocess to prncure eqoipment requiringdesi ervices by the
supplier. This incorporates-dfauions csistentmwithNQA-1-2004 text.

NQA-l-1989.SupplemenL 7S-4 Supplementary Requirements for Control of
Purchased Items and Services

Replace NQA-M-9&9urpplerneit 7S-1 Section 10. Tided Commercial Grade haeas.iftis entirety
with NQA-L-2004. Requiremer.7, Section 700.

Justification: NQA-I-2004provides grestcrlexibiliy forimplementing the Cotmercial Grade
Dedication pracesswhilezssuring tat equipment acqaired under these processeowill support their safety
function,.

Modify new Section 701 Genmal as folows
704 Geneal

When Commercial Grade hems or.Services are utilized. the dedicating entity can uWiizeihe
requlremrnts of this section for prcurementand acceptance ofitems or services asan-acceptable
atenmtiveto Sections 2 timasgb 9.ofthis SupplemenLexcept thatSupplievwulstionand selection,
wevr determined necessry by the Purchaser, shall bein acordsance with Section 3.1of this
Supplement The applicable requArements of this Standiard shall apply to dedication activities for
acceptance.
When a Conunercial Grade Item has becu deliveted or installed, prior to the decisou to dedicate. the
dedicating- cstityan utilize the requirements af ids section for acceptance of the iter when the
critical characternstics can be veriidsok*ly by inspqtaions. testWor analy=sn,

Justification Corrects the sectin numbers to correspond to the apprapriate section ofNQA-1.1989 and
provides for uscof Commercial GradeDedication fir delivered andlor installed SSCA whose safety
classificatin is subsequenly upgraded.
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Appeni.xC:mpairneintg Sunduds

Modify (rfermcd secton nwuer only) Ew Section 7042,Surce r icadon as folows;
74.2 Seuree V-rficatiou

Somc Terificata is-only sppicable1o-ho actunl iem(s) or savicqs).that rerified atthe
Suppl's facdiiy or or pcba1ocatizo. Souore verfi ionshAbe perfmrned in accordance

viMSectimo 8.2.2 of thisrupplaemk or plan wilth flocwmxevidance of
t omwtertionIum iskdirhe dedioting tutity ndViU include or addresslbe following:

(a) idewlfutin ofthe item(s) orervicgs) incaded within the sco fthe omurce verifcation

(b)identiflcxliafbemcs aicIasin2dgcepcance aftOTr5. o be coinroliedby tbc

(c) verification of ft Suplie processesand controlszre effectively iienimed for theidentified
critical baraetezistics
(d)identificataon of the activities witnesseddrizg the soice veriftcation and the reatnh obtained

(-)documentaLim ofthe adoquacy of the Suppliers pVrcescs.ndcOrML

Jusiffication: Corrects tbc perngnph number to cosruspond to thceappopriae section.of NQA-1-1989.
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Appendix C. Implemeting Standards

1MOIEEE-384. IEEE Standard Criteria for Independence of
Class 1E Equipment and Circuits

Revision: 15
Sptonsnnig CiganizatIoir The ostitiavc of Electrical and ElecItonics Erigineers. Inc.

RPP-W1Tecflr Tailoring

Ti following tailoring of IEEE-334s sequired for use by the RPP'-VTP proiect as an imnpletmenting
siandarr for SDC.S. SDS. or SSelectrial eipnen and circull design.

All Sections Clardfcatioe of Nudear Power Generating Station Terminulogy

The wnrm-Standby Generatox' in the Siandard is synonyimtous with tirnergency cnteraor In the
RPP-WrP.

justificadon: As determined by the ISM review process, the Standby Generators on the RPP WIP am
nmi classified as SDC orS. while t1w Emetgenry Generators are classffied as SDC or SC.

Section W Purpose

Replace with tie following.

This standanr establisties the criteria for implementation of the independence nquirements of IEEE M3
10W (as tallored In C.33 and IEEE 3381911 I(m tailored in C. 1.
Justffcation: Tis selion was sevLcd to eiarify thatSRD Implementig standards IEEE mi- IBand
IEEL MS lgl ae taliored in Appendix C.

Section 31 References

The following reerece standards, do not apply for the RPP'WIT.

* 11 ANS/A NTS. -%2 1 Design Basis tor Protection of Light Wier Nuciear Power Plais Against
tie Effects cE %iostulated Pipe Rupture.

justificatln: This docutnent Is applicable to the high pressurre steamt lines found in nuclear power
generating stations and doesn'tapply forthe RPP-W,1

. J41 ANSINFPA 8M1 l Fire Protection for Light WNter Nuclear Power Plants.

justification: This cocument specifically addrssee nuclear power generating -tations. Per Section 45of
volume 110 ofhde SRD. the RPP-WTP will use NFPA 82l-2Cltas an imolemtenting~ ataxl for fin:
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Appendtr C: ImpiwLenting SIbdanis

1ii] IMEE Stid 44-1974 (reaff ISM IEEE Swad-Mftd for Identification of Documents Related
to Class 1EEquipmem and Sysrms for Nuilear Power Generating Smtions

jugtincaton: Thirstaodard.has.been withdrawn bytheIBEE standards commicee and nr-repIaciment
stndarti has been recotnmended, Iis standard-is nt called nmas an implementing standard in the SRD.
Procedures for identification of documents related to SDC, SC, SDS, or SSequipment will bedeveloped
internally for the RPP-WVTP project

Replace the 199 version of IEEE Mtwith the following version

IE EE Sd ea3- I IEEE %a ndard Criteria for Sftv Systems for Aclear b ner Genrating
SC29ons.

Justlkation: SRD Safety Criterion 444lists the 1993versionof IEEE Mas an iiptementing
standard for SDC and SC electrical power systens. The .Ierevslon of IEEE 08sall be tsed in place
of the 191 revision called out as a referece in the body of IEEE 314 I forSDC and SC electrical
power systems only.

The followitgreferenme Standards shall be included:

* 1 JQ DO RL 9&= Revision 1, Top-Mvel }ihdiokgicaL Mekar.a ad PrsSurfety andards
and hinciples for MW frivatzalon Comraclors

JusHrIcation: Called out as a regulatory basis in tie SR

1 I171 ANSL ASA S8401 - I Aplica don of Sety Instramened Systems for te Procesz Industries.
Jusification: Replaces JEEE-C for Control and Instumentation Systems at the WIP, per
240WfTP.ABCN-SH-01 -7.

o I VIj NFPA M-ij Sandard for Fire Prowtecion frr FarlIties Hwndling kpdioactive Pvkierfals.

Justifeaton: Called out as an implemenstingstandard under safety criteria45,1 through 454

Secton 4Q Ddbitns
SThe definition ofdenagn basis events shall be iplaced with the following:

Ibstuiated events providing bounding conditions forestablishing the peifomiance requirements-of
stuctures, sysiems, and components tha.Lare necessar to: 1) ensure te Integrity of the safety boundaries
protecting the worker; 2 place and maintain the facility in a safe state Indefinitey; or ) prevent or
mitigatc the event cornsequences so that the radiological exposures to Vie general public or the. workers
would not exceed apprpriate lintis. The Design-Basis Events also establish the perfonirance
requirements of the ssctrums systemsand components whose failure under Design-Basis Event
conditions could adversely affectany of the above fntcllons.
Justftrcaion: Tis definitioniis from DOEAL-9-,IIX
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Apemnd impleirnming Standauds_____________

Section 53 Eqnlpnmuit and Ctrcutis RegunrIng Iadepandeue

R eplacewith fie followingsnteniN:

Equipmentand circuiis requidng independence shall be-determined dudg theI3M aview cycle and shall
be identified an documents and drawfgsis distinctive manner.

justinIcalon: TheTeference to TEEE-4l44s tnt applicable since Ihis standa d hts ieen -6ithdrawn by the
IEEE s dadnos committeeand no reacementstandard has been recommended. This swAard is not
called out asnimplementingstandaniintleSRD, TheISMprncesswillpnvidemliability
mquirements forearliconnutstraregy. bTesemliabillty anibemersdeternine when cununl strategies
requidindependenceedundancy and seismic qualifcations.

Section L.3Z Area Boondariets

Replace the referene to NFPA S15E4I4 with NFPA &D1 1181

Justlcatln: Standatt.NFPA M3- iIMisaot applicable for the RPP-WP. Per Section 45of the SRD,
NFPA El-aIUshall be used forthe RPP-VAT

Section 64 -Containment Flectrical Fe~uirations

Not applicable for the RPP-VP

justication; Conainment electical penetration xssemblies are unique to die contaiiment sructune of
Nuclear lnwer Generating Stations and have noequivaleni in Ihe RPP-Wfl, pajec.
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RIverpratmetin Pr ect -WasteTeamtmeatPlant
SNfnd:R qurcmeutsnlaitngSelwuieD

MiWP4RD3sH-o1-Du Revs

App!euKtx Cflmpleming S&andajds

231EEE22= Qua~fykig C-Ims 1E Equipmmnt for
Nuclear Power C-neratag Stations

Revision! 19M
Spamoring Orgaitzation: The Imtlm eof Electricaland 9ecrunics Engieei, Inc.

BtPMfIP neeic-malrin*

The fallowIngaotring of IEEE223is rquired foruwe by te RPP-WrP projectas an impiarenitng
standard forfTS electrical and insmumentsyaemdesign.

Sectio 1.1, Scope
* This.Standardapplies toSSCsdesignaxed asSDC, SC, SDS trSS (whe the SSSSCs is

required -to jecfnn a credited safety function in a harsh envimnment)
justifcation: SS SSs which areuidred to peifonn a safety function in a harsh environment, have
been included within the scupe'of thi standard,

Sectian Z Rdermaces
The following reference Standanishaol be included;
S191 DOE&L-95COD Reviskn3 Top-level Radiological Nuclear;and Process SafelyStandards

and Principles-forthe HPP Wete irTatment ant Contractor
justicaon: The added refemnetaceappllcableforthe RPP PW OJec.

Saitian 3 Dentions
Mvkdtfy die definition of harati viromueat tobe: An envzrnnemn expected am the result of ihe
postulated service conditon appropriate for the design-baSis event of the RPP-WTP. Itlsan
ewironmentthat exceeds -h coxnditions of a mild enmunment. Equipatent thati not experiencean
envionment beyonci amild envimnmetiuringa deign basis event can be cornsidered to be in a mild
envlrunnmert.

Jusdeauon: Aharsh vronaent.ar defined byhirsondard.appiee-t, a Nuclear Pwer Generating
Statiot and.ae the resultof a loss Of cooling accident (LOCA)Aigh enrgv line:brake (1-ELB) insidethe
conmainnem and post-LOCAar..ELBoutside corainmoens. The modified definition applies to

-%1% modifed.definition is furdersupponed by IOCFR504 Eswironmental qualificaion of
electric equipment impont to safety forinuearpowerplantswhicb states, inSection C:
Requiremenits for (1) dynanic and seismic quiilficadon of electric equipmentmportant to safety, (2
potecuon of electric equiptrentitnponant to ssafely.nslInst other:natural phenomena and extimal
events, ad (3 envinmnental qualification of electrit equipment important tnisafety located in a mild
environienteare not ncludodwithin thezcope of hlsSection. A mild envionmentIs an environment
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AppendixC InPlemjnnanals

that would atnotmnebe sinificantidy =mresevem tan theemwimnmen that would occurduring
nornml plantoperatin, including anticipated operaional occunences'

Tieidefinlidm of mld mviromnwtlwinthin lsiadardstates

"An environment expected:as a result of normalserviceronmlidmo sand extvines tabnmtmal) in
senviceonditions where seisiftic Is tie any esigu basis eventIDBE) of-consequences.

Thereforethemonrial oqrating environmentfora.SSC is consid d, auinildenviaonmentby this
definition,

The following defition is applicableforthe RMAM17P

Tihe definition ofdesin basisavents shall be:added-with Jhe defininon from DOEAL-W3B
which Staes

,swtnimdventsproVidingbounttding conditionsrslishingthnperfonnancetqir nrmentsof
snauvre$,systents,.and components that ainecessary to I)ensume %ie inmgritvyf-the safety
boundaries pm tdnthewarker. place and naintahbe Tcil.trydlu fe state Indefinitely; or3
prevem orrntigate theeventconseqteutes so that theradioigcaltxpostues Wt engeeral poblic or
theworkers would notexceedappropriam limits. The Design-lasis Event also establish tha
perfonmance reqluirements!of the slnwttures, 3ystems and components whose fallure nder
Design -Basis &ent conditio cmudidversefyaffect any of thesaboveunctions."

Justcation: Thie above listed iefinhion wasadded tote applicable to the RPPAV? pmject.

Secdon 7, Simulated Test ProFies

Delete this section,
jusd~flon: Iis-section.i edfic to Nuclear Flower Generating Staions and describes profilesand
rnarginforLOCAMlELBbarsh environments.
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Rivr Protectin Frtceet -Waste Treatmiet Plaut
Safety Requilrenents Docuneat Volume U

?DWrP-SRES{4-1Ul-L. Rev 5

A~ppeadis C: lnpleineidng.5tandudis

MOIEEE-344, IEEE Recommended Practice for Seismic Qualification
of Class lE Equipment for Nuclear Power Generating Stations

Rsvision: 1S8TWR10S
Sponsonng rgantzation: The Institute of Elecificatand Electwnics Engineers; Inc.

RPPTVrP sp=Wc TAiloring

The following tailor"sg of IEEE-344is quired toruse-by the RP-WrPpnJcect as an implemeintg
standard for SDCASDS orSQSS Seismic Class Ieictrical and instrurntintsystern design.

Pages .1-43 All Seeton Clarlflcafloo at Nucdest Pwr Generating Station Termlnuligy

The nmi "Ciass IE" in the Standard appliesto -SC.r in the RfLWTP.
Justification: The Scope Seefion 1.0 of IEEE-344applies 10 equipment thatmeeds In functionduring
and after an SSE for a Nukclear fower Genemllng Starion. For RPP-WIPth egulpment shatneeds-to
function duing and after a design basis earthquake is SDC DSACSS equipment which must be
qualified to SC-.

page 1, Sectn L2 References
Delete reference r5i CFR (Code of Federal Regulations), Title 10 Energy,:Prt I Reactor Site Ctiteria.
published by-office of the Federal Register, 1.92
Judflicalaln: Reference f51 contains radiationdosecriteria and seismic criteria for Nuclear Power
Generating Stations and is not applicable to the RPP-WIP pitjoct. Tie applicable criteria for, RPP-WrP
is found in 24%0%NTP-SRD-ESH-0j- 4I4. Safety Requirements Document (SRD) Volume IL Safety
Crimet 20-I for-adiological dosernd Za2frchemitcahazards. The applicable seismic criteriaIs
contained in 245DWrP-SRD.ESH DJD . Safety:Requirments Document (SRD) Volume Il. in
Section 41 Geneml Design: Safety Criterion4 1-3 This Safery Criterion-Iefines Seismic Categoty'(S(
1,11 and -EI-and pmvides-seismic loadrtaid souree documents,

Delete reference 131 ANSIA EEE Sid 2E 1 EE aicfard for Quaillicaii of Ar tua ivrs fir Poirer
Operaed Wve Asvembiks with Sfety-}latd Funcins ir i,) Aelar f-biver Ra,,s
JusdfIcation- This standard will be repisred with IEEE Sid 32--2 5 The IEEE Std 332- 1&6includes
a Requited Input Mtion (RIMN):cve.

Pages 1-Z SeHOr 2 Definuilhms

Delete the definitions for-Operating basis earthquake (OHE) and safe shutdown earthquake (5SF).
Add a definition for design basis earthquake as: arthquakes for RPP-WFPand the applicability to
systems. structures aid components (SSCs) is contained in 2;4WWFPSRDESH-l 01 O-. Safety
Requirements Documnem (SRD) Volume 11, in Section 41 General Design, Safety Criterion 41-3 This
Safety Criterion defines Seismic Clauses (SC) 1 11 and 1I1-and pmvldc seismic loads and sourtc
documents.
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Appendlx C- Implementing Standards

Justification: The definition of OBE and SSE art applicable to Nucriear Pwer Gesmaihig Stations and
the nw definitions is applicable to the R PP-WrP proect as defined in the SRD. This is consistent with
the talloring-of AISC N69as documented in ABCN-Oi3

Pages 4IAllSectluss Clarification of OBEand SSE
The wns SSE in the standard is treated as a design basis earthquake. The requirenent to apply and
document the loads of a number of OBEs before an SSE is deleted frnm the standard.
Justiflcallon: The earthquake applicable to RPP-WrPis the desigp basisearthquake. 'The requirement
m subjectequipmeni ioseveral OBEs prior to an SSE is not included inhe ieqreuiremens of the SRD for
the RPP-WIPproject. This is consistent with the tailonng of AISC NEUas docamented in ABUN-013

Page la Sectinn 7.1.32 Repairs

in the ilfth line delete the words, -, such as LUCA,".
Justificatio: LOCA is a tern specific to Nuclear Power Generating Stations and not to the RPf-"TP
pril ee.

Page la Sectiris 7. .5 VibrationaLAging

In the last paragraph change the first sentence to sead, ihe purpose of the vibrational aging is to show
that the lowerlevels of normal and transient vibutioD associated with plant operationrw ill not adversely
affect an equipment's perfornmance of its safety function nor cause any condition to exist that. If
undetected, would cause failure of such performance during a subsequestrdesign basis earthquake
Jnsifcation: This sentence within the standard included additional vibraliCaging of-an OBE, but used
the teans 'lower iniensiry earthquake" rither than OBE. The rewording is needcri to clarify the mcaning
of the sentence. The requirement to subject equipment to several OBEs prior to an SSE is not incitted i
the requiremens of the SRD for the RPP-WrP prject The carthquake apolicable to RPP-WIPlis the
design basis eaithquake. This is consistent with the tailoring of AiSC NEOas documented in
ABCN 013

Page lM Section 7.1.6 1, Hydrodynamic Loads

Delere the words, "and the loss-of-coolant accident (LMCA)
Justficatlon: LCCA is a terrn specific to Nuclear lwer Generating Stations and net to the RPWI% P
piojece

C.22-2
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Waste Treatment and Immobilization Plant
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Hanford Facility RCRA Permit, Part 111, Operating Unit 10, Waste Treatment and Immobilization Plant

Replace Permit Specification 24590-HLW-3PS-MQRO-TPOO2, Engineering Specification for HLW System
HDH Canister Rinse Bogie in Appendix 10.7 of the Dangerous Waste Permit (DWP).

Submitted by C erator:
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D. L. Noyes
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Quarter Ending 12/31/2010 24590-HLW-PCN-ENV-10-004

Hanford Facility RCRA Permit Modification Notification Form

Unit: Permit Part:

Waste Treatment and Immobilization Plant Part 111, Operating Unit 10

Description of Modification:
The purpose of this Class 1 prime modification is to update 24590-HLW-3PS-MQR-TPOO2, Engineering
Specification for HLW System HDH Canister Rinse Bogie.

The following specification is being submitted to replace the specification currently in Appendix 10.7:

Appendix 10.7
Replace: 24590-HLW-3PS-MQR-TPOO2, Rev. 2 1 With: 24590-HLW-3PS-MQRO-T0002, Rev. 4

This modification requests Ecology approval and incorporation into the permit the specific changes to this
specification that are identified below and/or by revision bars shown on the specification that have been issued
since the last revision of the specification. Revisions are the result of ongoing design (changes from vendor
preliminary data to vendor detailed design) and incorporate general criteria from a design verification review.
The following identifies the significant changes that have been revised on the attached specification:

. Minor editorial and format changes

. In Section 2.3, 24590-WTP-PER-PL-02-001, Rev 6, Engineering Specification for Piping Material
Classes, has been replaced by 24590-WTP-3PS-POOO-TOO01 Rev 4, Engineering Specification for
Piping Material Classes

" Adds Section 3.8 specifying a fall-open functional requirement for drain valve YV01 82
. Adds Section 5.2.1.21 specifying drip tray requirements in the case of vertically split gear cases
. Section 11.14 adds 24590-WTP-SDDR-MH-07-00110, -00111, -00114, -00117, and -00118 to the list

of documentation incorporated by reference

The following is a list of outstanding change documents that have not been incorporated into this modification:
* 24590-QL-MRA-MQTS-00002-T0003
. 24590-WTP-SDDR-MH-07-00287
. 24590-WTP-SDDR-MH-08-00174
. 24590-WTP-SDDR-MH-08-00271
. 24590-WTP-SDDR-MH-09-00227

WAC 173-303-830 Modification Class: Class 1 Class 11 Class 2 Class 3
Please mark the Modification Class: X
Enter relevant WAC 173-303-830, Appendix I Modification citation number:
Enter wording of WAC 173-303-830, Appendix I Modification citation:
In accordance with WAC 173-303-830(4)(d)(i), this modification notification is requested to be reviewed and approved as a
Class '1 modification. WAC 173-303-830(4)(d)(ii)(A) states, "Class I modifications apply to minor changes that keep the
permit current with routine changes to the facility or Its operation. These changes do not substantially alter the permit
conditions or reduce the capacity of the facility to protect human health or the environment. In the case of Class 1
modifications, the director may require prior approval."

Modification Yes Denied (state reason below) Reviewed by Ecology:
Approved/Concur:
Reason for denial:

- _J. J. Wallace Date

24590-SENV-FOOOI I Rev 24 (Revised 9/16/2010) Ref: 24590-W TP-GPP-SENV-010
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Please note that source, special nuclear and byproduct materials. as defined in the
Atomic Energy Act of 1954 (AEA) are regulated at the U S. Department of Energy tDOE)
facilities exclusively by DOE acting pursuant to its AEA authority. DOE asserts that
pursuant to AEA it has sole and exclusive responsibility and authority to regulate source
special nuclear, and byoroduct materials at DOE-owned nuclear facilities Information
contained herein on radionuclides is provided for process description purposes only.
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Revision History

Revision Reason for Revision

0 Issued for Procurement

I Issued for Purchase.

Seismic requirements clarified. Appendix A updated. Appendix B & C added. Additional
revisions indicated with revision bars.

2 Issued for Purchase.

SCN 24590-HLW-3PN-MQRO-00002 & 24590-HLW-3PN-MQRO-00002 incorporated. Additional
revisions indicated with revision bars.

3 Issued for Purchase.

SCN's 24590-HLW-3PN-MQRO-00003, 24590-HLW-3PN-MQRO-00004, 24590-HLW-3PN-
MQRO-00005, 24590-HLW-3PN-MQRO-00006, 24590-HLW-3PN-MQRO-00007 & 24590-HLW-
3PN-MQRO-00008 incorporated.

SDDR's 24590-WTP-SDDR-PROC-04-00857, 24590-WTP-SDDR-PROC-05-00041, 24590-WTP-
SDDR-PROC-05-00180, 24590-WTP-SDDR-PROC-05-00551, & 24590-WTP-SDDR-PROC-05-
00552 incorporated.

Exclusions to general specifications identified in sections 5.1.6, 5.2.2.2, 5.2.2.17, 5.7.1, 5.7.8,
5.8.1.1, 6.1, 7.2, 8.2.3.1, and 8.5.1.

4 Issued for purchase

SCN's: 24590-HLW-3PN-MQRO-00009, 24590-HLW-3PN-MQRO-000 10, and 24590-HLW-
3PN-MQRO-0001 1 Incorporated.

SDDR'S: 24590-WTP-SDDR-M-05-00403, 24590-WTP-SDDR-MIH-07-00115 incorporated.

SDDRs incorporated by Reference: 24590-WTP-SDDR-M-05-00117, 24590-WTP-SDDR-MH-07-
00110, 24590-WTP-SDDR-MH-07-00111, 24590-WTP-SDDR-MH-07-00114, 24590-WTP-
SDDR-MH-07-00117, and 24590-WTP-SDDR-MH-07-00118.

QA and E&NS signatures are not required on the sign off sheet because they have both previously
reviewed and approved all the incorporated change documents for this revision.
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1 Scope

1.1 Project Description and Location

1.1.1 The Office of River Protection (ORP) and its contractors manage 177 underground radioactive
waste storage tanks at the Hanford Site in Washington. These tanks contain approximately
55.5 million US gallons of radioactive waste. Bechtel National, Inc. (BNI) has entered into a
contract with the US Department of Energy (DOE) to design, construct, and commission a
Hanford Tank Waste Treatment and Immobilization Plant (WTP) to process and vitrify the
waste into a stable form that is suitable for permanent storage. The WTP will be constructed
in the 200 East Area of the Hanford Site, near Richland, Washington. The main facilities
within the WTP complex will be the Pretreatment (PTF), Low-Activity Waste (LAW) and
High-Level Waste (HLW) Facilities.

1.2 Equipment, Material, and Services Required

1.2.1 This engineering specification covers the equipment, materials and services required for the
design and supply of the HLW Canister Decontamination Handling (HDH) System, Canister
Rinse Bogie and associated equipment.

1.2.2 A bogie is a four (4) wheeled trolley that travels on a pair of parallel rails.

1.2.3 The Canister Rinse Bogie is used to transport Immobilized High-Level Waste (IHLW)
Canisters containing radioactive material from one location to another during process
activities. A vessel located on the bogie holds the canister and performs a pre-wash of the
canister at an intermediate station. The bogie travels in a process tunnel during normal
operation, but has the ability to leave the tunnel and enter an adjoining room for maintenance
purposes. A shield door separates the process and maintenance areas, and provides
radiological shielding.

1.2.4 This specification supports Material Requisition (MR) No. 24590-QL-MRA-MQTS-00002

1.2.5 The Seller shall design, fabricate, inspect and functionally test equipment as specified in this
specification. The equipment shall be fabricated and assembled in compliance with this
specification, referenced codes and standards, and detail drawings reviewed by the Buyer.
The Seller is responsible for:

" Design
* Procurement of materials

* Fabrication
" Assembly
* Tagging equipment with a component tag number (CTN)
" Functional Testing
" Examination/inspection
" Packaging and preparation for shipping
* Loading of equipment on Buyer arranged conveyance
* Umbilical electric cable located in Bogie Maintenance Area, see Section 3

Page 1
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* Submittals as identified in the submittal requirements found in the Purchase Order

(PO) and this specification
" Installation, Operation, and Maintenance Manuals
* Lists of recommended spare parts
" Field support for installation and testing

1.2.6 The Seller shall provide the following equipment and any other equipment as necessary to
perform the requirements identified in this specification:

Plant Item Number Description
24590-HLW-

MQ-HDH-TRLY-00003 Canister Rinse Bogie
MV-HDH-VSL-00001 Canister Rinse Bogie Decon Vessel
MH-HDH-RAIL-00002 Canister Rinse Bogie Rails
MH-HDH-RAIL-00004 Canister Rinse Bogie Seismic Rails
MH-HDH-MHAN-00016 Canister Rinse Vessel Service Track
MH-HDH-MHAN-00017 Canister Rinse Bogie Service Track
MH-HDH-RCVY-00009 Canister Rinse Bogie Recovery System
MH-HDH-MHAN-000 11 Canister Rinse Bogie Spool Piece
MH-HDH-MHAN-00015 Canister Rinse Vessel Lid
MP-HDH-PMP-00001 Bogie Decon Canister Pump
JC-HDH-PNL-00001 Canister Rinse Bogie ASD Control Cabinet

1.2.7 The Seller shall provide any special lifting equipment and tools, for assembly (or
disassembly), installation, or maintenance of the bogie and associated equipment.

1.2.8 The Buyer shall provide a "mock-up" canister for shop testing, see Section 8.2 of this
specification.

1.2.9 The Seller shall verify the accuracy and applicability of design information to meet the
requirements identified in this specification. The Seller is encouraged to propose design
improvements, which could result in quality, performance, cost, or schedule benefits beyond
those offered by the Design Proposal Drawings (DPDs), and Mechanical Data Sheets (MDSs)
accompanying the Purchase Order.

1.2.10 All requests for substitutions, modifications, or relaxation of this specification or requirements

specified in the referenced documents shall be identified in writing for the consideration of the
Buyer. For DPDs and MDSs, the following shall be considered required elements: parameters
indicated as bounding ("max", "min", "not-to-exceed", or similar qualifier); information
present on the DPDs and MDSs that includes the term "required", "mandatory", "shall", or
similar term; components or equipment identified as pre-selected or mandatory by the Buyer.
The Seller shall document such changes in a Supplier Deviation Disposition Request (SDDR)
in accordance with Section 2 of the Purchase Order.

1.2.11 The following items and services will be supplied by the Buyer and are not included in the

Seller's scope of work:

* Embed plates embedded in structural concrete to which equipment is anchored
* Waste Neutralization Vessel (PI. No. 24590-HLW-MV-HDH-VSL-00003)
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* Shipment from Seller's location to the Hanford receiving location

* Unloading at Hanford receiving location

" Field assembly, installation, erection and field testing of the bogie, vessel, and

associated equipment
* Field startup, test, and run-in labor and materials
* Installation of conduit and wiring from the Seller provided control cabinets to the

Buyer's Motor Control Center (MCC), Buyer's Controller, and Buyer's Remote 1/O
" Mains electric power supply and connections
" Field touch-up painting
" Programming of the bogie control system
* Startup and commissioning
* Mock-up canister

1.3 Work by Others

1.3.1 The Seller may subcontract portions of the work, including any portion of the design,

fabrication, manufacturing, or inspection, provided it meets the conditions of this specification
and the Buyer's approval is obtained.

1.3.2 The Seller shall be ultimately responsible for the completeness and quality of all materials and

services provided.

1.4 Definitions and Abbreviations

1.4.1 Definitions

1.4.1.1 Buyer: Bechtel National, Inc. (BNI)

1.4.1.2 Offeror The party submitting a proposal for the equipment and/or services described
in this specification.

1.4.1.3 Seller The party selected to provide the equipment and/or services described in this
specification.

1.4.1.4 Shall: Indicates a mandatory requirement in order to comply

1.4.1.5 Should: Indicates a recommendation for compliance

1.4.2 Abbreviations

ANSI American National Standards Institute

AISC American Institute of Steel Construction

API American Petroleum Institute
ASD Adjustable Speed Drive
ASME American Society of Mechanical Engineers
AWS American Welding Society
BNI Bechtel National, Inc.
CFR Code of Federal Regulations
CM Commercial Quality
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CMAA Crane Manufacturers Association of America
CTN Component Tag Number
DOE Department of Energy
DPD(s) Design Proposal Drawing(s)
EMI Electromagnetic Interface
HDH HLW Canister Decontamination Handling
HLW High-Level Waste
HMI Human-Machine Interface
ICN Integrated Control Network
ICS Industrial Controls and Systems
IEEE Institute of Electrical and Electronics Engineers
IHLW Immobilized High-Level Waste
UB Instrument Junction Box
1/0 Input/Output
ISA Instrumentation, Systems, and Automation Society
ITS Important to Safety
LAW Low-Activity Waste
LOI Local Operator Interface
MCC Motor Control Center
MDS(s) Mechanical Data Sheet(s)
MHD(s) Mechanical Handling Diagram(s)
MR Material Requisition
MSDS Material Safety Data Sheet
MTR(s) Material Test Report(s)
NDE Non-Destructive Examination
NEC National Electric Code
NEMA National Electrical Manufacturers Association
NFPA National Fire Protection Agency
NQA Nuclear Quality Assurance
ORP Office of River Protection
OSHA Occupational Safety and Health Administration
P&ID(s) Piping and Instrumentation Diagram(s)
PO Purchase Order
PTF Pretreatment Facility
PTFE Polytetrafluoroethylene
QAP Quality Assurance Program
QL Quality Level
RFI Radio Frequency Interface
RIO Remote I/O
SC Seismic Category
SDC Safety Design Class
SDDR Supplier Deviation Disposition Request
SDS Safety Design Significant
SSC(s) Structures, Systems or Components
TEFC Totally Enclosed Fan Cooled
TEE Tetrafluoroethylene
UBC Uniform Building Code
UL Underwriters Laboratories
WNRF Weld Neck Raised Face
WTP Hanford Tank Waste Treatment and Immobilization Plant
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1.5 Safety/Quality Classifications

1.5.1 Important to Safety

1.5.1.1 Structures, Systems, and Components (SSCs) that serve to provide reasonable assurance
that the facility can operate without undue risk to the health and safety of the workers and
public are classified as Important to Safety (ITS). ITS encompasses the broad class of
facility features addressed in the top-level radiological, nuclear, and process safety
standards and principles that contribute to the safe operation and protection of workers and
the public during all phases and aspects of facility operations (i.e., normal operation and
accident mitigation).

1.5.1.2 SSCs designated as ITS are classified as either Safety Design Class (SDC) or Safety Design
Significant (SDS).

0 The classification Safety Design Class (QL-1) is assigned to SSCs that prevent or
mitigate offsite public, worker, or co-located worker radiological exposures that could
exceed the standards.

* The classification Safety Design Significant (QL-2) is assigned to SSCs that ensure the
that radiological standards for normal operation are not exceeded.

1.5.1.3 For Quality Assurance requirements of ITS SSCs refer to Section 10 of this specification.

1.5.2 Non Important to Safety

1.5.2.1 SSCs designated as Non-ITS, or Commercial Quality (CM), are those SSCs not classified as
SDS, SDC, or Immobilized High-Level Waste (IHLW) product-quality affecting. Non-ITS
items are manufactured using standard commercial practices as required by applicable
industry standards, with the quality requirements identified in the Seller's Quality
Assurance Program (QAP).

1.5.2.2 For Quality Assurance requirements of Non-ITS SSCs refer to Section 10 of this
specification.
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1.5.3 Equipment Classifications

1.5.3.1

1.5.3.2

1.5.3.3

24590-GO4B-F(

The table below identifies equipment that have components designated as ITS.

Equipment Components Safety Critical Characteristics
Classification
(Quality Level)

Canister Rinse All components that SDS (QL-2) Maintain vessel and canister
Bogie maintain structural on bogie and prevent bogie

integrity (i.e. load path from derailing under normal
items) of the bogie and operating conditions
vessel support stand. (following a wheel failure)
These include but are or an SC-II design basis
not limited to, bogie earthquake.
chassis, vessel support
stand, uplift restraints,
bumpers, bogie rail
end stops, and
bolted/welded
connections on the
load path, including
connections to bogie
chassis.

All other components Non-ITS N/A
(including drive
system and wheel
modules)

Canister Rinse All load path SDS (QL-2) Prevent bogie from
Bogie Seismic components that derailing under normal
Rails maintain the structural operating conditions

integrity, including (following a wheel failure)
bolted/welded or an SC-Il design basis
connections. earthquake.
All other components Non-ITS N/A

All other equipment identified in this specification are designated as Non-ITS. SSCs,
identified as Non-ITS can include, but are not limited to, non-load path items and
proprietary items such as motors, gearboxes and winches.

For seismic loading requirements, refer to Section 5.6.4 of this specification.
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2 Applicable Documents

2.1 General

2.1.1 Work shall be carried out in accordance with, but not limited to, the applicable codes and
standards listed in the following subsections. The specific revision or effective date identified,
as well as the specific revision or effective date of codes and standards that they incorporate
by reference (daughter codes and standards) shall be followed. If a date or revision is not
identified, the latest issue, including addenda, in effect at the date of contract award or later,
shall be used. Deviation from the dated codes and standards shall only apply with the
agreement of the Buyer, or when in accordance with Sections 6.5 and 6.6 of this specification.

2.1.2 The Seller shall refer to Section 2 of the Purchase Order for the appropriate revisions of the
WTP project documents identified in Sections 2.3, 2.4 and 2.5 of this specification.

2.1.3 Any known or suspected conflicts between the specifications, drawings, and the applicable
codes and standards, shall be brought to the attention of the Buyer, via a SDDR, for resolution
prior to start of work.

2.1.4 Where requirements in this specification exceed code requirements, this specification shall
govern.

2.1.5 Deleted

2.2 Codes and Standards

2.2.1 American Society of Mechanical Engineers (ASME)

ASME NQA-1 -1989, Quality Assurance Program Requirements for Nuclear Facility
Applications

ASME B&PV Section VIII Division 1, Rulesfor Construction ofPressure Vessels DIVISION
I Non-Interfiled (Boiler and Pressure Vessel Codes)

ASME B31.3 -1996, Process Piping

ASME NOG-1 -2002, Rules for Construction of Overhead and Gantry Cranes (Top Running
Bridge, Multiple Girder)

ASME/ANSI B73.2M, Specification for Vertical In-Line Centrifugal Pumps for Chemical

Process

ASME B46.1, Surface Texture (Surface Roughness, Waviness & Lay)

2.2.2 American Welding Society (AWS)

-AWS D1.1 2002, Structural Welding Code - Steel

AWS D1.6, Structural Welding Code - Stainless Steel
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2.2.3 American Institute of Steel Construction (AISC)

AISC MOI 6, Manual of Steel Construction, Allowable Stress Design, 9th Edition

2.2.4 Crane Manufacturers Association of America (CMAA)

CMAA 70-2000, Specification for Top Running Electric Overhead Traveling Cranes

2.2.5 Department of Energy (DOE) Orders and Directives

DOE 0 414.1A, Quality Assurance

2.2.6 Instrumentation, Systems, and Automation Society (ISA)

ISA 5.1, Instrument Symbols and Identification

2.2.7 National Electrical Manufacturers Association (NEMA)

NEMA, MG-I -1998, Motors and Generators

2.2.8 Institute of Electrical and Electronics Engineers (IEEE)

IEEE Std 1023-1988, IEEE Guide for the Application of Human Factors Engineering to
Systems, Equipment, and Facilities of Nuclear Power Generating Stations

IEEE Std 1205-2000, IEEE Guide for Assessing, Monitoring, and Mitigating Aging Effects on
Class JE Equipment used in Nuclear Power Generating Stations, Annex D

2.2.9 Code of Federal Regulations (CFR)

FED-STD 595B-1 994, Colors Used in Government Procurement

10 CFR Part 830, Quality Assurance Criteria

2.2.10 Uniform Building Code (UBC)

UBC-1997, Uniform Building Code

2.2.11 Underwriters Laboratories (UL)

UL 508 -1999, Standard for Safety Industrial Control Equipment

2.2.12 National Fire Protection Association (NFPA)

NFPA Volume 70, 1999 National Electric Code (NEC)

2.2.13 Department of Defense and Energy Standards, Nuclear Regulations

MIL-STD-1472F Human Engineering
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DOE-HDBK-1 140, 2001 Human Factors/Ergonomics Handbook for the Design for Ease
of Maintenance

NUREG-0700 Human System Interface Design Review Guidelines

NUREG-0711 Human Factors Engineering Program Review Model

2.2.14 American Society of Testing Materials (ASTM)

ASTM A554 Standard Specification for Welded Stainless Steel Mechanical Tubing.

2.2.15 EN 292-1 Safety of Machinery - Basic Concepts, General Principles of Design - Part 1;
Basic Terminology, Methodology.

2.2.16 EN 292-2 Safety of Machinery - Basic Concepts, General Principles of Design - Part 2;
Technical Principle and Specifications.

2.2.17 ISO 281:1990 Roller bearings - Dynamic load ratings and rating life.

2.2.18 AGMA 908 Geometry Factors for Determining Pitting Resistance and Bending Strength
of Spur, Helical, and Herringbone Gear Teeth.

2.2.19 AGMA 2001 Fundamental Rating Factors and Calculation Methods for Involute Spur and
Helical Gears.

2.3 WTP Project Specifications

2.3.1 24590-WTP-3PS-MOOO-T0002, Rev 0, General Specification for Mechanical Handling
Equipment Design and Manufacture, Bechtel National, Inc., Richland, Washington. Sections
which do not apply to this equipment: 3.5.8.1, 3.5.8.2, 3.5.8.5, 3.6, 3.7, 4.1.9, 4.1.10, 4.1.11,
4.1.12, 4.10.1, 4.10.4, 4.12, and 4.13.

2.3.2 24590-WTP-3PS-P000-T0001, Rev 4, Engineering Specificationfor Piping Material Classes,
Bechtel National, Inc., Richland, Washington. Section which does not apply to this
equipment: 16.

2.3.3 24590-WTP-3PS-EKP0-T0001, Rev 2, Engineering Specfi cationfor Electrical Requirements
for Packaged Equipment, Bechtel National, Inc., Richland, Washington. Sections which do
not apply to this equipment: 6.4.2.3, 6.4.3.1, 6.6.1, 6.6.3, and 6.8.

2.3.4 24590-WTP-3PS-JQ07-TOOO1, Rev 1, Engineering Specification for Instrumentation for
Package Systems, Bechtel National, Inc., Richland, Washington. Sections which do not apply
to this equipment: 3.4.5.1, 3.4.5.2.3, 3.4.5.4.4, 3.4.5.9, 3.4.5.10, 3.4.5.12, 3.4.5.13, 3.4.5.14,
3.4.5.15, 3.4.5.16, 3.4.5.17, 3.7.1, 3.8.3, 3.8.4, 3.8.6, 3.8.7, and 3.8.8.1.

2.3.5 24590-WTP-3PS-MUMI-T0002, Rev 2, Engineering Specificationfor Low Voltage Induction
Motors, Bechtel National, Inc., Richland, Washington. Sections which do not apply to this
equipment: 5.1.1, 5.3, and 5.4.1.
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2.3.6 24590-WTP-3PS-JD02-TOO0O, Engineering Specification for Intelligent Drivesfor Packaged

Equipment, Bechtel National, Inc., Richland, Washington

2.3.7 Deleted.

2.3.8 24590-WTP-3PS-GOOO-T0003, Engineering Specificationfor Packaging, Handling, and
Storage Requirements, Bechtel National, Inc., Richland, Washington

2.3.9 24590-WTP-3PS-AFPS-TOOOI, Engineering Specification for Shop Applied Special
Protective Coatingsfor Steel Items and Equipment, Bechtel National, Inc., Richland,
Washington

2.3.10 24590-WTP-3PS-GOOO-TOOO1, General Specification for Supplier Quality Assurance
Program Requirements, Bechtel National, Inc., Richland, Washington

2.3.11 24590-WTP-3PS-SSOO-TOOO1, Rev 5, Welding of Carbon Structural Steel, Bechtel National,
Inc., Richland, Washington. Section which does not apply to this equipment: 8.18.

2.3.12 24590-WTP-3PS-SSOO-T0002, Welding of Structural Stainless Steel and Welding of

Structural Carbon Steel to Structural Stainless Steel, Bechtel National, Inc., Richland,
Washington

2.3.13 24590-WTP-3PS-JV1 5-TOOQ1, Engineering Specification for Actuatorsfor On/Off Valves,
Bechtel National, Inc., Richland, Washington

2.3.14 24590-WTP-3PS-PVOO-TOOO 1, Rev 1, Engineering Specificationfor Technical Supply

Conditionsfor Valves, Bechtel National, Inc., Richland, Washington. Section which does not

apply to this equipment: 5.4.

2.4 WTP Design Documents

2.4.1 Design Proposal Drawings (DPDs)

2.4.2

Document Number Document Description

24590-HLW-MO-HDH-00013 Canister Rinse Bogie Arrangement

24590-HLW-MO-HDH-00012001 Canister Rinse Bogie

24590-HLW-MO-HDH-00012002 Canister Rinse Bogie
24590-HLW-MO-HDH-00008 Canister Rinse Bogie Rails
24590-HLW-MO-HDH-0001 0 Canister Rinse Bogie Seismic Rails

24590-HLW-MO-HDH-00043 Canister Rinse Bogie Service Tracks

24590-HLW-MO-HDH-00029 Canister Rinse Bogie Recovery System

Mechanical Data Sheets (MDSs)

Document Number Document Description

24590-HLW-MOD-HDH-00029 Canister Rinse Bogie Spool Piece
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Document Number Document Description

24590-HLW-MOD-HDH-00030 Canister Rinse Vessel Lid
24590-HLW-MPD-HDH-00001 HDH-PMP-0000I Canister Rinse Bogie Pump
24590-HLW-MVD-HDH-00009 HDH-VSL-00001 Canister Rinse Bogie Vessel

Reference Drawings and Data Sheets

Document Number Document Description

24590-HLW-M6-HDH-00002 P&ID - HLW Canister Decontamination Handling
System

24590-HLW-MO-HDH-00001001 DPD, Canister Rinse Bogie Decon/Maint Shield Door
Arrangement

24590-HLW-MO-HDH-00001002 DPD, Canister Rinse Bogie Decon/Maint Shield Door
Arrangement & Details

24590-HLW-MO-HDH-00002 DPD, Canister Rinse Bogie Decon/Maint Shield Door
Embed Plates

24590-HLW-MO-30-00001 001 HLW Test Canister Assembly
24590-HLW-MOD-HDH-00002 MDS, Canister Rinse Bogie Maint Crane 1
24590-HLW-MOD-HDH-00003 MDS, Canister Rinse Bogie Maint Crane 2

2.5 Other WTP Documents

2.5.1 24590-WTP-3PD-MQTS-00002, Supplier Quality Assurance Program Requirements Data
Sheet, Bechtel National, Inc., Richland, Washington

2.5.2 24590-WTP-3PD-MQTS-00004, Supplier Quality Assurance Program Requirements Data
Sheet, Bechtel National, Inc., Richland, Washington

2.5.3 24590-HLW-SOC-SI 5T-00009, Rev OD, I-LW Vitrification Building Seismic Analysis - In-
Structure Response Spectra (ISRS), Bechtel National, Inc., Richland, Washington.

24590-HLW-SOC-S15T-00039, Rev D, HL W Vitrification Building Seismic Analysis -
Enveloped In-Structure Response Spectra, Bechtel National, Inc., Richland, Washington.

3 System Description

3.1 The Canister Rinse Bogie operates in the HLW Canister Decontamination Handling (HDH)
System.

3.2 The Canister Rinse Bogie travels in the Canister Rinse Tunnel (Room H-B039B) during normal
operations. The Canister Rinse Tunnel is classified as a C5/R5 and C3/R3 transition zone.
Maintenance activities are performed in an adjoining Bogie Maintenance Area (Room H-
B039A), separated by a shield door from the process area. The Bogie Maintenance Area is
classified as C3/R3. For environmental conditions and definitions of the classification of areas
refer to project specification 24590-WTP-3PS-M000-T0002, General Specification for
Mechanical Handling Equipment Design and Manufacture.
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3.3 Where dual classifications are identified on the DPDs, for example, C5/R5 and C3/R3, they
indicate a transition zone where the room is designated as C5/R5 when a container is present and
C3/R3 when a container is not present.

3.4 The Canister Rinse Bogie transfers glass filled IHLW Canisters from a position below the
Canister Handling Cave (Room H-136) to a position below the Canister Decontamination,
Swabbing and Monitoring Cave (Room H-133). A vessel located on the bogie holds the canister
and performs a pre-wash of the canister at an intermediate station.

3.5 The purpose of the pre-wash is to perform a general rinse of the canister prior to transfer into the
Canister Decontamination, Swabbing and Monitoring Cave.

3.6 The basic operations are as follows:

* Bogie and vessel positioned under the hatch located in the Canister Handling Cave
" Canister lowered into vessel, through hatch, by overhead crane located in the Canister

Handling Cave
" Bogie, vessel and canister travel to the Canister Rinse Station
* Canister rinse cycle, see Section 4.2 of this specification
* Bogie, vessel and canister travel to a position under the hatch located in the Canister

Decontamination, Swabbing, and Monitoring Cave
* Canister removed from bogie after 30 minute drying period, through hatch, by

overhead crane located in the Canister Decontamination, Swabbing, and Monitoring
Cave

" Bogie and vessel travel to a position under the hatch located in the Canister Handling
Cave

3.7 Process and electrical services are provided to the bogie and vessel through service tracks
(energy chains) located in the Canister Rinse Tunnel. When the bogie requires transferring from
the process area to the maintenance area the service tracks and the service connections (process
and electrical) are manually disconnected from the bogie at the shield door aperture and parked
on a bracket located at the door aperture. A Seller provided umbilical electrical cable, located in
the maintenance area, is manually connected to the bogie terminal box allowing the bogie to
transfer into the maintenance area. The umbilical electrical cable provides the power and control
to the bogie only. Once the bogie is located in the maintenance area the shield door is closed
prior to any maintenance activities being performed.

3.8 The drain valve (YVO 182) (Classified as Safety Significant and Seismic Category SC-1) for the
Canister Rinse Bogie shall be designed to fail in the open position upon loss of normal power.
This is to mitigate the possibility of the accumulation of Hydrogen (HPAV) if the system were to
shut down with a canister on the rinse bogie for an extended period of time.

4 Equipment Description

4.1 Canister Rinse Bogie

4.1.1 The bogie is a motorized trolley used for transporting ILW Canisters containing radioactive
material from one location to another during process activities.
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4.1.2 The bogie is driven by an on-board geared motor, and travels on a pair of floor-mounted rails.

4.1.3 Power and control are provided to the bogie through a service track.

4.1.4 The bogie control system uses bogie mounted proximity switches and the motor brake to
control the process stopping positions of the bogie

4.1.5 The bogie control system uses a bogie mounted ultimate travel limit switch to prevent the
bogie from impacting the rail end stops in the event of a proximity (positioning) switch
failure.

4.1.6 A stand mounted to the bogie chassis supports the Canister Rinse Vessel.

4.1.7 Restraints mounted to the side of the vessel support stand, in conjunction with the seismic rails
(see Section 4.4), prevent the bogie from overturning or derailing in the event of a wheel
failure or a seismic event.

4.2 Canister Rinse Vessel

4.2.1 The vessel is mounted to a support frame located on the bogie chassis. The vessel locates the
canister for transfer and provides the containment and associated services for canister

washing.

4.2.2 An inflatable seal mounted to the top flange of the vessel provides the seal between the vessel
and the spool piece (see Section 4.7) to provide containment of the water spray during the
rinse cycle. Process air is supplied to the inflatable seal from the Buyer's plant utility system
through a I" pipe, and has a line pressure of 90 - 100 psig. The line pressure is reduced to 25
psig by a pressure regulator for the inflatable seal air supply.

4.2.3 A series of spray nozzles located in the vessel directs demineralized water to spray the entire
surface of the canister. The proposal drawings provided with this specification show an upper
and lower spray ring. This allows the canister to be sprayed in stages due to the limiting flow
rate. Demineralized water is supplied to the vessel from the Buyer's plant utility system
through a 2" pipe, and has a maximum flow rate of 90 gpm and pressure 60 psig.

4.2.4 The maximum batch transfer to the vessel is 360 gallons. Maximum batch transfer is defined
as the maximum water volume transferred to the vessel during the rinse cycle.

4.2.5 Two (2) solenoid operated on/off control valves divert the water flow between the upper and
lower spray rings while a centrifugal pump continually discharges the water from the vessel
during the rinse cycle. Water is discharged from the vessel to the Buyer's Waste
Neutralization Vessel through a 2" pipe.

4.2.6 A high-high level switch and continuous level instrument monitor the water levels in the
vessel during the rinse cycle.

4.2.7 The following rinse cycle is based on the proposal drawings provided with this specification:

a Pressurize the inflatable seal to make the seal between the vessel and the spool piece.
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* Open the upper demineralized water line for the upper spray ring to begin the water

wash.
" After the vessel has filled to 10 gallons, confirm that the vessel discharge pump has

begun discharging the water at 80 gpm.
* After washing with 180 gallons of water in 2 minutes, close upper demineralized water

line. After 2.5 minutes the vessel should be fully drained (check the level indicator on
the vessel).

" Open the lower demineralized water line for the lower spray ring to finish the water
wash.

" After the vessel has filled to 10 gallons, check that the vessel discharge pump has

begun discharging the water at 80 gpm.
* After washing with 180 gallons of water in 2 minutes, close lower demineralized water

line. After the vessel is emptied (2.5 minutes), ensure the vessel discharge pump is
shut off.

* Depressurize the inflatable seal.

4.2.8 The pressurized demineralized water and plant process air are provided to, and removed from,
the vessel through a dedicated process service track. Power and control are provided to the

vessel equipment through the same service track that provides the electrical services to the

bogie.

4.3 Canister Rinse Bogie Rails

4.3.1 The bogie rails run between the Canister Rinse Tunnel and the Bogie Maintenance Area. The
rail supports are mounted on embeds located in the floor.

4.3.2 The rails guide the bogie between the process stations maintaining the relative position of the

bogie to the process stations.

4.3.3 End-stops are located at the end of the rails to prevent bogie over-travel.

4.4 Canister Rinse Bogie Seismic Rails

4.4.1 The seismic rails are mounted on embeds located in the North and South walls of the Canister

Rinse Tunnel.

4.4.2 The seismic rails, in conjunction with the bogie restraints, prevent the bogie from overturning

or derailing in the event of a wheel failure or a seismic event.

4.5 Canister Rinse Bogie Service Tracks

4.5.1 Two (2) service tracks (energy chains) are located in the Canister Rinse Tunnel. One service

track provides the routing for the electrical services to the bogie and the vessel, the other
provides the routing for process services (water and air) to the vessel. The service tracks are
dynamic tracks that allow movement of the bogie while maintaining fixed connections at the
entry to and exit from the track for connection and routing of services.

4.5.2 The proposed design includes 4 cable systems: (1) mechanical handling power - bogie motor,
(2) mechanical handling instrumentation - position sensors/limit switches, (3) process power -
pumps and valves, (4) process instrumentation - level switches and transmitters.
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4.5.3 The proposed design includes 3 process hoses: (1) water supply, (2) water discharge, and (3)
air supply.

4.5.4 A Seller supplied bracket, at the shield door aperture, allows the service tracks to be parked in
position prior to transferring the bogie into the maintenance area.

4.6 Canister Rinse Bogie Recovery System

4.6.1 The recovery system provides a means of recovering the bogie in the event of a component
failure that would cause the bogie to become immobile.

4.6.2 In a recovery event the bogie is towed by a recovery block located at the West end of the
bogie rail. The recovery block is connected, via a static cable, to a wall-mounted electric
winch located in the maintenance area.

4.6.3 In a recovery event the canister is either removed from a position directly under the Canister
Handling Cave (if the bogie has not moved from its park position), or the bogie is recovered to
a position under the Canister Decontamination, Swabbing and Monitoring Cave where the
canister is removed. The bogie is then recovered into the Bogie Maintenance Area where
hands-on maintenance can be performed.

4.7 Canister Rinse Bogie Spool Piece

4.7.1 The spool piece is mounted to an embed located on the ceiling of the Canister Rinse Tunnel at
the Canister Rinse Station. The spool piece provides the sealing surface for the vessel
mounted inflatable seal.

4.8 Canister Rinse Vessel Lid

4.8.1 The vessel lid is placed over the top of the vessel while the bogie and vessel are located in the
maintenance area. The vessel lid minimizes the potential for transfer of radioactive particulate
(contamination) from inside the vessel while it is located in the maintenance area. The vessel
lid is stored in the maintenance area.

5 Design Requirements

5.1 General

5.1.1 System components and equipment provided in accordance with this specification shall not
exceed the bounding equipment envelope dimensions implied or explicitly indicated on the
DPDs and MDSs referenced in Section 2.4 of this specification.

5.1.2 Equipment weights shall not exceed the bounding weights indicated on the DPDs and MDSs
without Buyer authorization. The Seller shall be responsible for any analysis required to
determine embed loadings for equipment weights exceeding the bounding weights indicated
on the DPDs and MDS, and are subject to Buyer review.
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5.1.3 System components and equipment provided in accordance with this specification shall utilize
the facility concrete embedments as depicted in the DPDs and MDSs referenced in Section 2.4
of this specification. Equipment mountings shall be capable of accommodating embed plate
placement and orientation tolerances specified in sections 5.1.3.1 and 5.1.3.2 of this
specification.

5.1.3.1 Tolerances for concrete placement shall be in accordance with the Table for Concrete
Placement Tolerances, unless noted otherwise on the project drawings.

Table for Concrete Placement Tolerances

Component Category Tolerance

Footings Lateral Alignment - As cast to center of 0.02 times width of footing in
individual footing. direction of misplacement but

not more than 2 in.

Horizontal dimension for unformed members
cast against soil.

2 feet or less +3 in. or -1/2 in

Over 2 feet, but less than 6 feet +6 in. or -1/2 in.

Over 6 feet +12 in. or -1/2 in.

Level Alignment - Top of footings + 1/2 in. and -2 in.

Cross-Sectional Dimensions - Horizontal +2 in. and -1/2 in.
dimension of formed members.

Cross-Sectional Dimensions - Vertical +5%
dimension (thickness)

Relative Alignment - Single footing side and top +1 in. within 10 feet
surface slope with respect to specified plane.

Cast-In-Place Vertical Alignment/Plumbness - (Lines, 1 in.
Concrete for surfaces, and rises):
Buildings Outside corner of exposed corner columns and ±1/2 in.

control joint grooves in concrete exposed to
view.

Lateral Alignment: (Horizontal Location)

Members ±1 in.

Centerline location of openings 12 in. or smaller ±1/2 in.
in slabs and edge location of larger openings.

Sawcuts, joints, and weakened plane embeds ±3/4 in.
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Level Alignment:

Elevation of top of slabs and other formed ±3/4 in.
surfaces before removal of shoring

Elevation of lintels, sills, parapets, horizontal ±1/2 in.
grooves, and other lines exposed to view

Elevation of slabs on grade ±3/4 in.

Cross-Sectional Dimensions: Members such as
columns, beams, piers, or walls with thickness:

12 in. dimension or less + 3/8 in. or -1/4 in.

More than 12 in. dimension but not over 3 ft + 1/2 in. of -3/8 in.
dimension

Over 3 ft dimension + 1 in. or -3/4 in.

Relative Alignment:

Vertical alignment of outside corner of exposed ±1/4 in. in 10 ft
corner columns and control joint grooves in
concrete exposed to view

All other formed surfaces may slope in 10 ft with ±3/8 in. in 10 ft.
respect to the specified plane

Offset between adjacent pieces of formwork
facing material shall not exceed:

Surfaces that receive special protective coatings- ± 1/4 in.
Class B See Section 3.1.4 for further
clarifications.

For a Class C surface ±1/2 in.

Openings Through Members:

Cross-sectional size of openings -1/4 in. or + I in.

Location of centerline of opening ±1/2 in.

5.1.3.2 Placement tolerances for embedded items shall be in accordance with the Table for
Embedded Item Placement Tolerances, unless noted otherwise on the project drawings:

Table for Embedded Item Placement Tolerances

Conditions Embed Type Tolerance

Lateral alignment in both directions in the plane of Standard Embeds per ±2 in.
the slab or wall. Level alignment through the slab drawing 24590-WTP-
or wall. DD-S13T-00002

5.1.4 Equipment standardization shall be employed throughout equipment designs where safety
requirements and cost requirements can be satisfied. Items performing similar duties should,
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as far as possible, be standardized so that one particular make, model and size can be used in
all similar applications.

5.1.5 The design shall consider human factors engineering and ergonomic requirements to ensure
good human factor principles, guidelines, and methods are integrated into equipment design in
accordance with IEEE Std 1023-1988 IEEE Guide for the Application of Human Factors
Engineering to Systems, Equipment, and Facilities of Nuclear Power Generating Stations.
The codes and standards identified in Appendix H, or buyer approved equal, shall be used to
implement IEEE Std 1023. The specific human factor attributes applying to the equipment
shall be invoked.

5.1.6 For general design requirements of mechanical handling equipment refer to project
specification 24590-WTP-3PS-M000-T0002, General Specificationfor Mechanical Handling
Equipment Design & Manufacture, excluding sections 3.5.8.1, 3.5.8.2, 3.5.8.5, 3.6, 3.7, 4.1.9,
4.1.10, 4.1.11, 4.1.12, 4.10.1, 4.10.4, 4.12, and 4.13.

5.1.7 Equipment that is not painted (or otherwise coated) and exposed to radiation that can cause
surface contamination shall have decontaminable surface finishes of 63 microinches (or better)
roughness average in accordance with ASME B46.l. Except when the equipment is
infrequently handled or decontaminated, in which case it can have decontaminable surface
finishes of 125 microinches (or better) roughness average in accordance with ASME B46. 1.

5.2 Mechanical Requirements

5.2.1 Canister Rinse Bogie

5.2.1.1 The bogie shall be designed to travel on stainless steel fabricated rails with rail centers of 82
inches, see Section 5.2.3.

5.2.1.2 The bogie shall be capable of transporting a glass filled IHLW Canister, weighing 9260 lbs
(max), and the Canister Rinse Vessel including rinse water.

5.2.1.3 Special attention shall be paid to the bogie chassis, to ensure plain surfaces can be cleaned
easily, and potential contamination traps are minimized. Tube sections should be used in
preference to structural 'I' beams and channels. All tubing shall be sealed to prevent the
ingress of contamination. Drain holes shall be provided wherever water may collect during
wash down, except in sealed tubing.

5.2.1.4 The bogie chassis shall accommodate a support frame for the Canister Rinse Vessel. The
support frame shall be capable of supporting the vessel while located on the bogie.

5.2.1.5 The bogie chassis and vessel support frame shall be fitted with appropriate lifting features
to assist with maintenance activities, using an overhead crane, while the bogie is located in
the maintenance area. The combined weight of the bogie chassis and the vessel support

frame shall not exceed 10,000 lbs. The Seller shall provide any special lifting equipment
required. The Buyer will provide to the Seller details of the crane hook prior to final
design.
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5.2.1.6 The bogie chassis and vessel support frame should be fabricated from ASTM A36 steel.
Proprietary items shall be "as supplied" providing they are suitable for the operating
conditions.

5.2.1.7 The bogie chassis shall accommodate equipment associated with the Canister Rinse Vessel.

5.2.1.8 The vessel support frame shall have location features to aid in the alignment and set down
of the Canister Rinse Vessel.

5.2.1.9 The bogie shall have two driven wheels.

5.2.1.10 The bogie shall be guided by two (2) double flanged wheels on one side of the bogie. The
opposite two wheels shall be plain. The flanged wheels shall be located on the same rail as
the recovery winch. The wheel flanges shall be of adequate size to withstand skew forces
from track misalignment and forces imposed due to recovering the bogie with a seized drive
system.

5.2.1.11 Clearances between wheel flanges and rail, accounting for manufacturing tolerances, shall
be sufficient to allow free running of the bogie while achieving the required positional
tolerances in accordance with Section 5.3.4 of this specification.

5.2.1.12 Seismic restraints shall be mounted to the vessel support frame, to prevent the bogie from
derailing in the event of a flanged wheel failure under normal operation, or an SC-II design
basis earthquake, in accordance with Sections 1.5.3 and 5.6 of this specification.

5.2.1.13 The drive system and wheel modules shall be designed for ease of maintenance and
replacement.

5.2.1.14 The bogie shall have four (4) bumpers, one at each corner of the bogie; to prevent damage
to the bogie, shield door, or rail end-stops. The bumpers shall be designed to absorb the
impact of a fully laden bogie, traveling at full operating speed, with a closed shield door,
such that the resulting force imparted on the shield door does not exceed 1500 lbf.

5.2.1.15 There shall be two (2) proximity switches mounted on the bogie chassis for operational
positioning of the bogie.

5.2.1.16 There shall be one (1) ultimate-travel limit switch mounted on the bogie chassis to prevent
over travel of the bogie in the event of a proximity switch failure. The limit switch shall be
capable of operating with the bogie traveling in both directions.

5.2.1.17 Adjustable proximity switch targets and limit switch strikers shall be supplied with the
bogie as required per the system drawings. The targets and strikers shall be designed to be
adjustable for on-site installation.

5.2.1.18 A means of detecting a canister is present in the vessel shall be provided.

5.2.1.19 The bogie shall be designed to limit individual wheel loads during normal operation to less
than 1/3 of the total laden bogie weight while traveling on rails installed per paragraph
5.2.3.5. This requirement can be demonstrated by analysis or test.
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5.2.1.20 Gears and gearboxes, shall comply with AGMA Standards, or, EC Machinery Directive

98/37/EC, EN 292-1 & 292-2 Safety ofMachinery, and ISO 281 - 1990 Roller bearings,
Dynamic load ratings and rating life.

5.2.1.21 In addition to the requirement defined in 24590-WTP-3PS-MOOO-T0002, Rev 0, Section
4.10.6, gear cases can be split vertically provided that, in the event of a fluid leak, the fluid
is contained in a driptray. The driptray shall have a minimum fluid capacity of 1.5 times
greater than the fluid capacity of the gearbox.

5.2.2 Canister Rinse Vessel

5.2.2.1 The vessel shall be designed in accordance with ASME B&PV Section VIII, Division 1,
except that code stamping is not required.

5.2.2.2 Process piping shall be designed in accordance with the applicable requirements identified
in ASME B31.3 and project specification 24590-WTP-3PS-POOO-TOOO 1, Engineering
Specificationfor Piping Material Classes, excluding section 16. The piping material class
for interfacing to the Buyer provided piping shall be S11 B.

5.2.2.3 The centrifugal discharge pump shall be in accordance with the requirements identified in
ASME/ANSI B73.2M Specification for Vertical In-Line Centrifugal Pumps for Chemical
Process.

5.2.2.4 The vessel shall have lifting features to allow the vertical removal of the vessel from the

bogie, using an overhead crane, while located in the maintenance area. Pipe connections

shall be configured such that vessel can be removed easily. The weight of the vessel and
internal components shall not exceed 10,000 lbs. The Seller shall provide any special
lifting equipment required. The Buyer will provide to the Seller details of the crane hook
prior to final design.

5.2.2.5 The design of the spray system shall ensure that the spray pattern is generally in a
downward direction, minimizing "back spray" within the vessel, and providing full
coverage of the canister surface. The canister can be sprayed in stages due to the limit on
flow rate. If the canister is sprayed in stages it shall be sprayed from top to bottom.

5.2.2.6 The Seller shall make every effort to minimize the volume of water used during the rinse

cycle while achieving the full coverage of the canister.

5.2.2.7 The vessel shall contain guides and a pedestal for locating and seating the canister. The

guides internal diameter shall be 27 inches ± 1/4 inch. This diameter takes into account
misalignment, due to tolerance build-up, between the bogie and the overhead crane during
loading and unloading of the canister. The guides shall be designed such that the potential
for scratching of the canister surface is minimized during loading and unloading.

5.2.2.8 The container guides shall be configured such that spray coverage is not affected. Lifting
features shall be located at the top of the guides to allow removal from the vessel, using an
overhead crane, while the bogie is located in the maintenance area. The Seller shall provide
any special lifting equipment required. The Buyer will provide to the Seller details of the
crane hook prior to final design.
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5.2.2.9 The spray system shall be removable from the vessel without the requirement for hands on
access to the internals of the vessel. Pipe connections shall be located at the top of the
vessel and shall be arranged to allow manual disconnection and removal of the spray
system, using an overhead crane, while the bogie is located in the maintenance area. The
Seller shall provide any special lifting equipment required. The Buyer will provide to the
Seller details of the crane hook prior to final design.

5.2.2.10 The vessel piping and internal components shall be designed to minimize contamination
traps and maximize contamination removal through rinsing.

5.2.2.11 The inflatable seal shall be mounted to the top flange of the vessel. The seal shall be
capable of containing the water spray in the vessel during the rinse cycle.

52.2.12 The centrifugal discharge pump shall be capable of discharging water from the vessel such
that the static head of water does not contact the canister or compromise the spray nozzles.

5.2.2.13 The vessel shall have a high-high penetration point for a level switch to detect the
maximum static head of water. The penetration shall be a 2" Weld Neck Raised Face
(WNRF) flange. Initiation of the high-high level switch shall terminate the spray sequence.

5.2.2.14 The vessel shall have an external chamber located on the side of the vessel for a continuous
level instrument. The external chamber shall have a minimum internal diameter of 2". The
top of the chamber shall be flanged for device mounting. The bottom leg of the chamber
shall interconnect to the vessel drain pipe at the bottom of the vessel. The top leg of the
chamber shall penetrate the vessel at a point above the maximum static head of water such
that the operating range of the level instrument places the maximum static head of water at
the 50% - 75% point of the level instruments range. The continuous level instrument shall
initiate the discharge of the rinse water at a set level.

5.2.2.15 Transmitters for both the level switch, and the continuous level instrument, will be mounted
in the corridor adjacent to the transfer tunnel.

5.2.2.16 The vessel shall have a vent pipe located within the vessel for venting during the normal
rinse cycle. The design of the vent pipe should address the unlikely event of slight
pressurization of the vessel during normal spraying operations that would cause a water
column to be pushed through the vent pipe. An air in-bleed near the top of the vent pipe
will allow air to escape the vessel if the bottom of the vent pipe becomes submerged. An
in-bleed is defined as a hole in the pipe that either has a small bent tube, plating, or other
method for baffling mist from entering the hole, while allowing air to escape through it.
The vent pipe shall run from a point just below the top of the vessel to a point just above the
canister bottom, creating an arduous path to prevent the release of mist carryover from the
vessel. The Seller shall determine during shop tests the levels of mist carryover released
from the vent pipe, see Section 8.2.3 of this specification.

5.2.2.17 The control valves shall be of the pneumatic operated actuator type. The control valves
shall meet the applicable requirements identified in 24590-WTP-3PS-JV15-TOOOl,
Engineering Specification for Actuatorsfor On/Off Valves, and 24590-WTP-3PS-PVOO-
T0001, Engineering Speciication for Technical Supply Conditions for Valves, excluding
section 5.4.
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5.2.2.18 The operating position of the control valves shall be monitored by position switches on the
actuator. The actuator shall operate the valve to a "failed closed" condition in the event of

power failure.

5.2.2.19 The vessel, and associated rigid piping supplying demineralized water to the vessel, shall be
constructed from 316L stainless steel.

5.2.2.20 The canister shall not come into contact with any material other than stainless steel.

5.2.2.21 The vessel shall accommodate all static, dynamic, and seismic loads in accordance with
Section 5.6 of this specification.

5.2.3 Canister Rinse Bogie Rails

5.2.3.1 The rail assembly shall be fabricated from a suitable grade stainless steel, with the rinning

rail made from an age-hardened martensitic stainless steel.

5.2.3.2 The rail hardness shall be suitable for the intended application, but as a minimum shall be
greater than that of the wheel. The rail and wheels should both be of similar high hardness
to avoid unnecessary wear, and shall be of a dissimilar material such that galling does not
take place.

5.2.3.3 End-stops shall be provided at the ends of each rail. The end-stops shall be capable of
withstanding the impact of a fully laden bogie traveling at full operating speed, without

exceeding allowable stresses.

5.2.3.4 The Seller shall provide shim packs for site adjustment to achieve the required installation
tolerances. Refer to Section 3.5.3 of project specification 24590-WTP-3PS-MOOO-T0002,
General Specfi cation for Mechanical Handling Equipment Design & Manufacture, for

details of installation features.

5.2.3.5 The bogie rails shall be fabricated to achieve the following installation tolerances:

Rail Span + 1/8 inch
Rail straightness ± 1/8 inch
Rail elevation ± 1/8 inch

Difference in rail heights ± 1/16 inch

5.2.4 Canister Rinse Bogie Seismic Rails

5.2.4.1 The seismic rails shall prevent the bogie from derailing in the event of a flanged wheel

failure under normal operation, or an SC-Il design basis earthquake, in accordance with
Sections 1.5.3 and 5.6 of this specification.

5.2.4.2 The seismic rails shall be constructed from a suitable grade stainless steel.

5.2.4.3 The seismic rails shall accommodate the full process travel of the bogie.

5.2.4.4 The seismic rails shall be adjustable in both the vertical and the North-South directions for
on-site setting. Refer to Section 3.5.3 of project specification 24590-WTP-3PS-MOOO-
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T0002, General Specification for Mechanical Handling Equipment Design & Manufacture,
for details of installation features.

5.2.5 Canister Rinse Bogie Service Tracks

5.2.5.1 One (1) each service track shall be provided for electrical cables and process hoses
associated with the operation of the Canister Rinse Bogie and Canister Rinse Vessel.

5.2.5.2 The service track for the process hoses shall be located on the South side of the bogie. The
service track for the electrical cables shall be located on the North side of the bogie.

5.2.5.3 The service tracks shall be capable of operating over the full process movement of the bogie
and have sufficient additional capacity to transfer the bogie to the shield door aperture.

5.2.5.4 The process service track shall be capable of accommodating the loads exerted when the
process hoses (water and air) are pressurized.

5.2.5.5 The service tracks shall contain sufficient lengths of electrical cable and process hoses to
allow for remaking of connections at the Buyer's facility to the Buyer provided cables and
piping. The Buyer will provide to the Seller interface details prior to final design.

5.2.5.6 The service tracks, electrical cables and process hoses shall be capable of being manually
disconnected and reconnected to the bogie at the shield door aperture.

5.2.5.7 The electrical cables and process hoses shall be capable of being easily disconnected and
reconnected to the bogie using quick disconnect type connectors. The process hose
connectors shall be of the non spill double shutoff type. The Seller shall consider the use of
manifolds or multi-pin connectors to simplify the operation with the aim to minimize
operator time while the shield door is in the open position.

5.2.5.8 The service tracks shall provide protection for the cable and hoses as the bogie moves to
prevent them from becoming entangled or damaged.

5.2.5.9 The service tracks shall be constructed from a suitable grade stainless steel.

5.2.5.10 The tracks shall be of an open construction to allow for ease of decontamination and access
to electrical cables and process hoses for inspection.

5.2.6 Canister Rinse Bogie Recovery System

5.2.6.1 The bogie recovery system shall be capable of recovering a fully laden bogie with a seized
drive system, as a minimum.

5.2.6.2 The wire rope shall be polyethylene sheathed for ease of decontamination.

5.2.6.3 The design shall ensure that proper fleet angles are maintained between the winch and the
pulley to ensure correct cable winding during recovery.

5.2.6.4 The Seller shall provide all support structures required for mounting of the recovery
winches to the embeds identified on the DPDs.
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5.2.6.5 The gearbox shall be capable of being decoupled from the winch drum to allow periodic
maintenance. The decoupling process shall be a simple procedure with minimal effort by
maintenance personnel.

5.2.6.6 The recovery block shall be capable of being pushed along the rails by the bogie to its park
position.

5.2.7 Canister Rinse Bogie Spool Piece

5.2.7.1 The spool piece shall provide the sealing surface for the vessel mounted inflatable seal.

5.2.7.2 The spool piece shall include features to allow on-site adjustment of the sealing face to
accommodate the inflatable seal operating parameters and installation tolerances. Refer to
Section 3.5.3 of project specification 24590-WTP-3PS-MOOO-T0002, General Specification
for Mechanical Handling Equipment Design & Manufacture, for details of installation
features.

5.2.7.3 The spool piece shall be constructed from a suitable grade stainless steel.

5.2.8 Canister Rinse Vessel Lid

5.2.8.1 The vessel lid shall be fitted with appropriate lifting features to assist with handling, using
an overhead crane located in the maintenance area. The Seller shall provide any special
lifting equipment. The Buyer will provide to the Seller details of the crane hook prior to
final design.

5.2.8.2 The lid shall contain guide features to assist with the location of the lid over the vessel.

5.2.8.3 The lid shall not interfere with the inflatable seal.

5.2.8.4 The lid shall be constructed from a suitable grade stainless steel.

5.3 Performance

5.3.1 Design Life

5.3.1.1 All equipment shall be designed to operate over a plant life of 40 years and in accordance
with the duty cycles identified in Section 5.3.2 of this specification.

5.3.1.2 It is recognized that some commercially available components may not have a design life of
40 years. These components shall be configured and incorporate features to allow hands-on
maintenance and replacement.

5.3.2 Duty Cycles

5.3.2.1 A cycle consists of the complete movement of a bogie from its starting position to its final
destination and back to its starting position, including all process activities between.
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5.3.2.2 The Canister Rinse Bogie is subject to the following duty cycles:

Duty Cycles (per year) Duty Cycles (per day)

Min Max Max
180 730 2

5.3.3 Speeds

5.3.3.1 The Canister Rinse Bogie shall travel between process stations at a nominal speed of 10 ft
per minute (normal) and shall ramp down when approaching a station to a suitable creep
speed which maintains throughput and positional accuracy. The Seller shall determine and
document the creep speed during testing.

5.3.3.2 After each process stop, the bogie shall ramp up to the normal operating speed. The Seller
shall confirm the suitability of the acceleration and deceleration rates during the shop tests,
to ensure smooth starting and stopping of the bogie.

5.3.3.3 The Canister Rinse Bogie shall be recovered at an appropriate speed to ensure smooth
movement of the bogie during the full recovery travel. The proposal drawings show the
recovery speed at 1 ft per minute. However, the Seller shall determine the most appropriate
speed whether identical to the proposal or otherwise.

5.3.4 Positional Accuracy

5.3.4.1 The Canister Rinse Bogie shall be capable of repeatable positioning to within ±1/8 inch in
all directions. The accuracy is required to minimize misalignment, due to tolerance build-
up, between the bogie and the overhead crane used to load/unload the canister.

5.4 Design Conditions

5.4.1 For general design conditions refer to Section 3.3 of project specification 24590-WTP-3PS-
MOOO-T0002, General Specification for Mechanical Handling Equipment Design &
Manufacture.

5.5 Environmental Conditions

5.5.1 For Hanford Site Climatological Data refer to Section 1 of the Purchase Order, Information
and Instructions to Bidders.

5.5.2 For general facility internal conditions refer to Section 3.4 of project specification 24590-
W TP-3PS-MOOO-T0002, General Specification for Mechanical Handling Equipment Design
& Manufacture.

5.5.3 The bogie, vessel, and associated equipment may be subject to decontamination prior to
hands-on maintenance being performed. This could include wiping equipment with wet rags
and washing with water or dilute nitric acid.

5.5.4 The Canister Rinse Tunnel will be subject to periodic washdown with demineralized water,
from a fixed spray system, to maintain general cleanliness of the tunnel.
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5.6 Design Loads

5.6.1 General

5.6.1.1 The equipment identified in this specification shall accommodate all static, dynamic, and
seismic loads, in accordance with this section and the requirements identified in Sections
1.5.3 and 5.2.

5.6.1.2 For normal service conditions a bogie shall be treated as a crane trolley and shall be
evaluated in accordance with the applicable requirements identified in CMAA 70.

5.6.1.3 The bogie and bogie components, SC-I and SC-II SSCs, shall be seismically qualified to not
fail during all operating conditions, including the design basis earthquake, and shall be in
accordance with the requirements of ASME NOG-1-2002, Rulesfor Construction of
Overhead and Gantry Cranes (Top Running Bridge, Multiple Girder), Sections 4150 and
5481. Extraordinary loadings, in addition to the loadings identified in CMAA 70, Section
3.3.2, shall include seismic acceleration loads identified in Section 5.6.4, and test loads
(125%) applied during load test. The permissible stresses for seismic conditions shall be in
accordance with CMAA 70, Section 3.4.3. Stress Level and Case 3.

5.6.1.4 Design of SC-II and SC-IV SSCs shall be governed by the provisions of AISC MO16,
Manual of Steel Construction, Allowable Stress Design, 9th Edition.

5.6.1.5 ITS (load path) items shall be designed in accordance with ASME NOG-1 -2002, Sections
4130, 4200, 4300, 4400, 5100, 5300, 5456 and 5458, as applicable.

5.6.1.6 For SC-II SSCs, loads shall be combined in accordance with ASME NOG-1 -2002. For SC-
III and SC-TV SSCs, loads shall be combined in accordance with the Uniform Building
Code (UBC) Section 1612.3.2.

5.6.2 Static Loads

5.6.2.1 The bogie shall be capable of transporting a glass filled IHLW Canister, weighing 9260-lbs
(max), and the canister rinse vessel during normal operation under the duty cycles identified
in Section 5.3.2 of this specification.

5.6.2.2 Canister dimensions:

Diameter: 24.12 inches (maximum)

24 inches (nominal)

Height: 177.165 inches (maximum)
176.75 inches (nominal)

5.6.3 Dynamic loads

5.6.3.1 The bogie, vessel, and bogie rails shall be capable of withstanding impact loads from the
canister under normal service conditions. Under normal service conditions the crane hoist

operating speed at point of impact will be 5 feet per minute maximum.
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The bogie and bogie rails shall be capable of withstanding all loads associated with impacts
to the rail end-stops by the bogie (with load) traveling at full operating speed.

eismic Loads

The following table identifies equipment requiring seismic protection and their associated
Seismic Category (SC). Definitions of the seismic categories:

Seismic Category I (SC-I):
SSC important to safety and which has a seismic safety function.

Seismic Category II (SC-II):
SSC important to safety, whose failure during a seismic event could prevent a Seismic
Category I SSC from performing its seismic safety function.

Seismic Category HI (SC-1il):
(a)
(b)

SSC important to safety, but without seismic safety function.
SSC not important to safety, but which has an inventory of radioactive or hazardous
material in an amount less than that which would lead to an "important to safety"
designation.

Seismic Category IV (SC-IV):
SSC not important to safety and without an inventory of radioactive or hazardous material,
but requiring seismic protection.

Plant Item Number Description Seismic Category
24590-HLW-

MQ-HDH-TRLY-00003 Canister Rinse Bogie SC-fl
MV-HDH-VSL-00001 Canister Rinse Bogie Decon Vessel SC-Ill
MH-HDH-RAIL-00002 Canister Rinse Bogie Rails SC-III
MH-HDH-RAIL-00004 Canister Rinse Bogie Seismic Rails SC-fl
MH-HDH-MHAN-00016 Canister Rinse Vessel Service Track SC-rI
MH-HDH-MHAN-00017 Canister Rinse Bogie Service Track SC-IV
MH-HDH-RCVY-00009 Canister Rinse Bogie Recovery System SC-IV
MH-HDH-MHAN-0001 I Canister Rinse Bogie Spool Piece SC-IV
MP-HDH-PMP-00001 Bogie Decon Canister Pump SC-II

Where specific seismic requirements are identified in Section 1.5.3, for the Canister Rinse
Bogie and the Canister Rinse Bogie Seismic Rails, the applicable components shall be
designed to SC-Il. All other components shall be designed to SC-III.

SSCs designated SC-il, see Section 1.5.3 of this specification, the seismic loads imparted on
the equipment shall be evaluated in accordance with the response spectra identified in the
table below. A damping value of 7% shall be used.

Page 27
00 19 Rev 4 (2/12/2008) Ref: 24590-WTP-3DP-GO4B-00049



24590-HLW-3PS-MQRO-T0002, Rev 4
HLW System HDH Canister Rinse Bogie

Issued for Purchase

Equipment Seismic Response Spectra Reference

Canister Rinse Bogie See 24590-HLW-SOC-S I 5T-00009 Rev OD
Fig. 10 Seismic Response at -31 ft and -21 ft Elevation, East-

(24590-HLW-MQ-HDH- West (attached)
TRLY-00003, and Fig. 11 Seismic Response at -31 ft and -21 ft Elevation, North-
associated equipment) South (attached)

Fig. 12 Seismic Response at -31 ft and -21 ft Elevation, Vertical
(attached)

Canister Rinse Bogie See 24590-HLW-SOC-SI5T-00039 Rev D
Seismic Rails Sheet No. B-9, Fig. B-7 Seismic Response, East-West (attached)

Sheet No. B-10, Fig. B-8 Seismic Response, North-South
(24590-HLW-MH-HDH- (attached)
RAIL-00004, and Sheet No. B-1 1, Fig. B-9 Seismic Response, Vertical (attached)
associated equipment)

For SSCs designated as SC-rn, the seismic loads shall be evaluated in accordance with the
Uniform Building Code (UBC), Section 1632, using the following parameters:

Ip= 1.5

Ca =0.24

hr = 91

hx = rail elevation

For all other SSCs, the seismic loads imparted on the equipment shall be evaluated in
accordance with the Uniform Building Code (UBC), Section 1632, using the parameters
above with an Ip of 1.0.

The 200 East Area of the Hanford Site is located in Seismic Zone 2B.

5.7 Electrical Requirements

The requirements in 24590-WTP-3PS-EKP0-T0001, Engineering Specificationfor Electrical
Requirementsfor Packaged Equipment, excluding sections 6.4.2.3, 6.4.3.1, 6.6.1, 6.6.3, and
6.8, shall apply to this specification. Where there is a conflict between this specification and
24590-WTP-3PS-EKP0-T0001, the Seller shall report all conflicts to the Buyer. At such time,
all conflicts shall be resolved.

5.7.2 All electrical equipment and material, including industrial control panels and cabinets that are
assemblies of industrial control devices, shall be suitable for installation and use in conformity
with the provisions of NFPA 70. Suitability of equipment shall be evidenced by listing or
labeling as a completed assembly by Underwriters Laboratories (UL). Equipment and
assemblies not listed or labeled shall be required to bear a UL "Field Evaluated Product"
mark. Equipment and materials listed, labeled or field evaluated by other nationally
recognized testing laboratories (NRTLs) as recognized by OSHA, may be accepted only after
receipt of prior written approval from the Buyer.
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5.7.3 The Seller shall provide all cables and multi-conductor cable systems from the bogie and
associated equipment to the Buyer's designated interface point, see Section 5.8.2. The Seller
shall recommend connector types at the Buyer's interface for connection to the Buyer-
provided cabling.

5.7.4 All cables shall be evaluated for radiation tolerance by addressing IEEE Std 1205-2000, IEEE
Guide for Assessing, Monitoring, and Mitigating Aging Effects on Class JE Equipment used in
Nuclear Power Generating Stations, Annex D for acceptable insulation for radiation
environments. Generally Tetrafluoroethylene (TFE) and Polytetrafluoroethylene (PTFE)
should be avoided in radiation areas.

5.7.5 The Seller shall provide details of the electrical cable end connections (at bogie terminal box)
to the Buyer for interfacing of the Seller provided umbilical electrical cable, located in the
maintenance area. Unique pin arrangements and/or color coding shall be provided for the
electrical connectors to prevent incorrect engagement.

5.7.6 The Seller shall specify within the proposal the full load amp and voltage rating for the bogie
and associated electrically powered equipment.

5.7.7 When more than one motor is powered from a single control cabinet the Seller shall specify
the ampere rating for the main over current device serving the cabinet.

5.7.8 Induction motors shall meet the requirements of 24590-WTP-3PS-MUMI-T0002, Engineering
Speci~fcationfor Low Voltage Induction Motors, excluding sections 5.1.1, 5.3, and 5.4.1, and
shall be of a Totally Enclosed Fan Cooled (TEFC) type. Deviation from the specifications
shall be submitted, on an SDDR form, to the Buyer and may be accepted based on the
application and technical requirements. When deviating from the specifications, the motors
shall comply with the equivalent International Electrotechnical Commission standard (IEC).
The Seller shall provide certification that the manufacturer satisfactorily performed standard
and routine tests on electric motors.

5.7.9 Flux Vector or Servo Drives shall meet the requirements of 24590-WTP-3PS-JD02-TOO01,
Engineering Specification for Intelligent Drives for Packaged Equipment.

5.7.10 All electrical equipment and electrical cables shall be suitable for the environment in which
they will operate.

5.7.11 Separate disconnects shall be provided from the control cabinet for each major component.
Seller shall provide all necessary schematics, wiring diagrams and details necessary to
facilitate installation and connection to Buyer's system.

5.7.12 All conductors shall be numbered on both ends for ease of identification.

5.7.13 Cable design and construction shall take account of Electromagnetic Interface (EMI) and
Radio Frequency Interface (RFI).

5.7.14 Individual and overall shields shall be provided, as appropriate, to ensure that circuits are not
subjected to or affected by interference. The shields shall be terminated at individual slip
rings/brush gears. The Buyer will then make arrangements to terminate them at a suitable
ground point. All special grounding design requirements are the responsibility of the Seller.
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5.7.15 The Seller shall be responsible for assuring operability of the cable system under all design
conditions.

5.7.16 In addition to tagging requirements defined in Engineering Specification for Instrumentation
for Packaged Systems, 24590-WTP-3PS-JQ07-TOO01 Rev 1, and Engineering Specification
for Electrical Requirements for Packaged Equipment, 24590-WTP-3PS-EKPO-TOOOI Rev 2.
Tags subject to high radiation environments, stainless steel is preferred.

5.8 Instrumentation and Control Requirements

5.8.1 General

5.8.1.1 The requirements in project specification 24590-WTP-3PS-JQ07-TOOO1, Engineering
Specificationfor Instrumentation for Package Systems, excluding sections 3.4.5.1, 3.4.5.2.3,
3.4.5.4.4, 3.4.5.9, 3.4.5.10, 3.4.5.12, 3.4.5.13, 3.4.5.14, 3.4.5.15, 3.4.5.16, 3.4.5.17, 3.7.1,
3.8.3, 3.8.4, 3.8.6, 3.8.7, and 3.8.8.1, shall apply to this specification. Where there is a
conflict between this specification and 24590-WTP-3PS-JQ07-TOOO 1, the Seller shall
report all conflicts to the Buyer. At such time, all conflicts shall be resolved.

5.8.1.2 Control panels, including Supplier Packaged Equipment panels, shall be provided with an
Alarm Test function such as a "push to test" button that verifies that alarm indicating
functions operate satisfactorily. In order to maintain consistent operation between
equipment items, this requirement shall apply to all alarm indicating lights, including
LED's. This requirement is limited to alarm indications and is not applicable to other
indications.

5.8.1.3 The Seller shall be responsible for the final determination of the required level and type of
controls and instrumentation necessary for the proper operation and monitoring of the
Seller's proposed system. Any changes to the required control and monitoring features
shall be reflected in the Seller's submittals for control and instrumentation (as required by
this specification and the G321-E form) and shall be subject to Buyer authorization. The
Seller's submittals that necessitate changes to the control and instrumentation shall not
generally require that an SDDR be submitted. An SDDR shall be submitted if the Seller's
control and instrumentation submittals fail to reflect incorporation of any functional
requirement of the supplied equipment (as described in this specification, DPDs, or
Arrangement).

5.8.1.4 The Seller shall provide, as early as practicable in the design process (but no later than as
required by the submittal schedule), required control and instrumentation submittals
necessary to support the Buyer's revisions to their Mechanical Handling Diagrams (MHDs).
These submittals are required in order to finalize the relevant facility interfaces (e.g., wall
penetrations, conduit, and Integrated Control Network interfacing) to suit the Buyer's
construction schedules.

5.8.1.5 To ensure commonality across project equipment, 24590-WTP-3PS-JQ07-TOO01 identifies
preferred instrument vendors for some components. Components not included in the
specification are selected at the Seller's discretion with review and permission to proceed
from the Buyer unless otherwise specifically stated within this specification.
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5.8.1.6 The Seller shall provide all limit switches and proximity switches as required in the design

of the bogie system, and shall meet the requirements of sections 3.4.5.7 and 3.4.5.8 of
24590-WTP-3PS-JQ07-T000 1.

5.8.1.7 The bogie control systems shall utilize the Integrated Control Network (ICN) platform
described in 24590-WTP-3PS-JQ07-T000l.

5.8.1.8 Instrumentation for control and positioning is defined on the DPDs. The instrument tag
numbers on the DPDs shall be used to tag instruments. Additional instruments provided by
the Seller shall be tagged using ISA 5.1, and sequence numbers provided by the Buyer.

5.8.1.9 The Seller shall provide to the Buyer control logic diagrams and a structured description of
the control requirements, procedures, interlocks, and sequences of operation necessary to

perform the basic functions of the bogie, vessel, and associated equipment. Documentation

of the control requirements shall conform to the requirements of 24590-WTP-3PS-JQ07-
T0001, Section 3.5, Control Software.

5.8.1.10 The Buyer will develop the application software that controls the bogie, vessel, and

associated equipment identified in this specification. All Human Machine Interfaces
(HMI), including facility control room HMI, Local Operator Interfaces (LOI), and Bogie
Maintenance Areas, will be interfaced to and controlled by the Buyer-developed Intergrated
Control Network (ICN). The Buyer's software shall be tested during the Seller's Factory
Acceptance Tests (FAT).

5.8.1.11 Motor drives and other 'intelligent' devices as applicable shall have Profibus DP*
capability where feasible.

5.8.1.12 Where integral brake motors are used on adjustable speed drives the brake shall be wired
independently from the motor winding. All brakes shall be "fail-on" in the event of loss of

power.

5.8.1.13 All instrumentation and instrument cables shall be suitable for the environment in which

they will operate.

5.8.1.14 The Seller shall provide a phase monitor relay to provide protection against phase loss,
phase reversal, phase unbalance, undervoltage and overvoltage of the 3Ph 480 voltage feed

to Seller's equipment.

5.8.2 Interfaces Between Buyer and Seller

5.8.2.1 General

5.8.2.1.1 This specification identifies equipment that is classified as a "Type B-Option 1" package.
A "Type B" package is one in which the Seller provides the starters/drives and shall have
the equipment located near the Seller's equipment in a Seller provided control cabinet.

5.8.2.2 Type B Package

5.8.2.2.1 Appendix A, Figure 1, shows a pictorial representation of a "Type B-Option I" package
definition that the Seller shall comply with. This Type B package shall include Seller
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provided equipment control cabinets that include Seller provided starters/drives, control
transformers, Profibus DP* interface(s), Fiber Optic cable interfaces, control wiring
interface, etc. The Buyer will be responsible for the Profibus DP* cable from the Buyer
Controller, the control signal wiring from the Remote I/O (RIO), a single 480 VAC, 3
phase power supply from the Buyer's MCC to the Seller's equipment control cabinets.
The Buyer will also be responsible for all cabling between the Seller's equipment control
cabinet and the Seller's equipment "skid" with the exception of specialty cable. Specialty
cable is defined as cable assemblies normally part of the equipment package such as drag
chains and festoon or cable that is not included in the Buyer's standard cable list. For the
purpose of this specification, a "skid" is defined as the part of a Seller's package which is
shipped pre-assembled and pre-wired.

5.8.3 Bogie Positioning Control

5.8.3.1 Bogie shall have a minimum of two proximity switches mounted to the bogie chassis used
for operational positioning of the bogie. Both switches shall provide a signal under normal
operating conditions.

5.8.3.2 The bogie utilizes two (2) or three (3) targets for each stopping position as required per the
system drawings. The first target, approached from a specific direction (two targets
required if approaching stopping position from two directions), is used to slow the bogie to
creep speed; the second target stops the bogie. To achieve positional accuracy, the bogie
may require to be stopped by approaching the target from one direction only. In this case
the bogie will proceed past the stopping point then reverse to approach the position target
from the designated stopping direction.

5.8.3.3 Under a recovery event the bogie mounted proximity switches are also used to position the
bogie, in conjunction with the proximity switch targets, at the appropriate process station
for canister removal.

5.8.3.4 The recovery winch drive shall include a Profibus DP* interface to enable operation from
the Buyer's LOI.

5.8.4 Communication Network Interface

The Buyer has selected the Industrialr platform from ABB, Inc. as the primary control system

for the WTP Facility. A Profibus DP* communication network will be used to communicate
to drives and intelligent positioning instruments. The Seller shall provide the following
components for a fiber optic cable interface:

5.8.4.1 Profibus DP Communication Interface

5.8.4.1.1 The Seller shall provide a native Profibus DP* slave interface for the control panel or
instrument and the associated drivers (GSD files) for communication with the Buyer's
control system. The interface should support communication speeds up to 12 Mbit/sec
over the Profibus DPO network.
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5.8.4.2 Fiber Optic Connections

5.8.4.2.1 The Seller shall provide a fiber optic connection external to the control panel or

instrument per the following requirements:

a) The Seller shall install a Hirschmann OZD Profi 12M G12 fiber optic converter
within the control panel or near the instrument for each communication network.

b) The Seller shall patch the Hirschmann fiber optic converter(s) to a fiber optic patch
plate where the Buyer will terminate the Buyer's fiber optic cable(s). The patch plate
shall utilize MT-RJ multimode fiber optic connectors.

c) The Seller shall use multimode 62.5/125 glass fiber in the patch cable with
appropriate connectors on each end of the patch cable to connect between the fiber

optic converter and the patch plate. Any unused fiber optic connections shall be

fitted with protective caps to guard against extraneous light and dirt.

d) The Seller shall derive the appropriate power for the fiber optic converter(s) from the

control panel. A separate power supply shall be provided for each communication

network.

5.8.4.3 Alternate Communication Interface

5.8.4.3.1 If a native Profibus DP* interface is not available, then the Seller may propose an
alternate communication interface or network that is compatible with the Buyer's control
system for Buyer review.

If an alternate communication interface is proposed:

a) The Seller shall provide all necessary interfaces or converters required to provide the
Buyer's control system with the appropriate communications.

b) The Seller shall provide any required drivers, software, and protocol conversion
information to the Buyer for design, development, testing, and maintenance of the

supplied networks and interfaces for the period of performance of the contract,
including software or firmware upgrades or revisions.

6 Materials

6.1 For general material requirements refer to Section 4 of 24590-WTP-3PS-M000-T0002, General

Specification for Mechanical Handling Equipment Design & Manufacture, and applicable

requirements identified in the project specifications referenced in this document. Sections 4.1.9,

4.1.10, 4.1.11, 4.1.12, 4.10.1, 4.10.4, 4.12, and 4.13 of 24590-WTP-3PS-M000-T0002 do not
apply.

6.2 The Seller may use cast iron for the bogie wheels and wheel housings provided they meet the
design requirements identified in Section 5 of this specification.

6.3 For specific material requirements refer to Section 5 of this specification.

6.4 Welded stainless steel mechanical tubing, conforming to ASTM A554, is acceptable for use, in
the manufacture of structural members and support brackets.
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6.5 All material supplied to ASTM standards, pertaining to QL or ITS equipment, shall be in
accordance with the codes and standards identified in Section 2 of this specification, otherwise
an SDDR shall be submitted to the Buyer, to obtain a material equivalency. Equivalency of

materials shall, as a minimum, consider physical and chemical properties.

6.6 All material supplied to ASTM standards, pertaining to CM, Non-ITS equipment, shall be in
accordance with any year of the standard.

7 Fabrication

7.1 For general fabrication requirements refer to Section 5 of 24590-WTP-3PS-MOOO-T0002,
General Specification for Mechanical Handling Equipment Design & Manufacture, and

applicable requirements identified in the project specifications referenced in this document.

7.2 Welding shall be in accordance with the applicable requirements identified in project
specification 24590-WTP-3PS-SSOO-TOO01, Specification for Welding of Carbon Structural
Steel, excluding section 8.18, and in accordance with 24590-WTP-3PS-SSOO-T0002,
Specification for Welding of Structural Stainless Steel and Welding of Structural Carbon Steel to
Structural Stainless Steel.

7.3 The vessel shall be fabricated in accordance with ASME B&PV Section VIII, Division 1, except
that code stamping is not required.

7.4 Process piping shall be fabricated in accordance with the applicable requirements identified in
ASME B31.3, Category D Fluid Service.

8 Tests and Inspections

8.1 General

8.1.1 Test and inspections shall be performed in accordance with the requirements identified in this
section and the project specifications referenced in this document.

8.1.2 The Seller shall be responsible for perforning and documenting all inspections and testing

necessary to demonstrate compliance with all relevant specifications, drawings, and related

standards.

8.1.3 Shop tests identified in section 8.2 are defined as Factory Acceptance Tests (FAT). A FAT

procedure shall be submitted to the Buyer along with the Inspection and Test Plan. FAT
reports shall also be submitted to the Buyer.
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8.2 Shop Tests

8.2.1 General

8.2.1.1 The Seller shall perform, in-house, full-scale, Buyer-witnessed, functional testing of the
bogie, vessel, and associated equipment, to demonstrate, as a minimum, the requirements
identified in this section.

8.2.1.2 The Seller may combine some of the tests providing each requirement can be verified.

8.2.1.3 The tests and demonstrations identified in this specification are not limiting, and shall not
relieve the Seller of their responsibilities to fully test and demonstrate the performance of
the bogie, vessel, and associated equipment, to the satisfaction of Buyer, in accordance with
the Buyer-reviewed Inspection and Test Plan.

8.2.1.4 Where maintenance tests are identified they shall be performed wearing appropriate
personnel protective clothing (e.g. gloves, coveralls) to simulate in-cell maintenance
conditions. The Buyer will provide, to the Seller, the appropriate personnel protective
clothing prior to performing the maintenance tests. The tests shall be video taped, timed,
and recorded in the maintenance procedures.

8.2.1.5 The bogie control and instrumentation shall be tested in accordance with a defined
schedule. All steps shall be taken to ensure that tests are realistic and representative of the
bogie operating sequences. Operation of switches and contacts shall be via movement of
the bogie and not by the shorting or open circuit action of terminals.

8.2.1.6 The Seller shall provide all wiring, electrical feeds, power supplies, transformers, operator
panels, test equipment, and connections for shop testing of the bogie and associated
equipment.

8.2.1.7 The Seller shall be responsible for any alterations to the Seller's facility that may be
required to perform the tests, and any additional equipment and materials required.

8.2.1.8 The Buyer shall provide a "mock-up" canister, fabricated from a cylindrical tube,
replicating the canister envelope dimensions, key features, and weight, for performing the
shop tests.

8.2.1.9 The Seller shall notify the Buyer of any failed tests or defective components following
testing. All corrective actions suggested by the Seller shall be reviewed by the Buyer prior
to implementation and subsequent re-testing.

8.2.2 Canister Rinse Bogie

8.2.2.1 The Seller shall replicate normal service design load conditions (with and without canister),
and operating speeds, as required, to represent the normal operating conditions of the bogie.

8.2.2.2 The Seller shall ensure that, as a minimum, the following requirements are demonstrated
and verified in accordance with the requirements identified in Section 5.2.1 of this
specification:
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* Smooth and free running of the drive shaft, gearbox, and wheels, through the full
operating travel of the bogie.

* Running clearances between interfacing equipment through the full operating travel of

the bogie.
* Bogie operating speeds in accordance with Sections 5.3.3 and 5.8.3 of this

specification.
" Positional accuracy of the bogie in accordance with Sections 5.3.4 and 5.8.3 of this

specification.
* Operation of the ultimate-travel limit switch.
* Maximum buffer impact load.
* Proof load test the bogie and rails to 1.25 times rated load capacity.
" Lubrication points are accessible without major disassembly.

" Removal and replacement of maintainable and modular components.

8.2.3 Canister Rinse Vessel

8.2.3.1 The Seller shall ensure that, as a minimum, the following requirements are demonstrated

and verified in accordance with the requirements identified in Section 5.2.2 of this
specification:

* Perform a hydrostatic leak test of the vessel, pump and associated piping by filling the

vessel with water to the top flange and holding for a minimum of one (1) hour, after

which, run the pump until all water is discharged from the vessel.

* Inspection and testing of the vessel, pump and associated piping as required by the

applicable requirements identified in ASME B&PV Section VIII Division 1, ANSI
B73.2M, and ASME B31.3.

* Functional testing of the spray system using the "mock-up" canister. The spray test

shall be performed such that full visual observation of the spray coverage and "back

spray" can be achieved by eye and with a video camera. Part of the test should be

performed using food coloring or dye to aid in visualization.

* Level of mist carryover released from the vent tube during the rinse cycle.

* Operation of the inflatable seal and the sealing interface with the spool piece.

* Inspect and test the control valves in accordance with the applicable requirements

identified in 24590-WTP-3PS-JVl 5-TOOO 1, Engineering Specificationfor Actuators

for On/Off Valves, and 24590-WTP-3PS-PVOO-TOOOI, Engineering Specification for

Technical Supply Conditions for Valves, excluding section 5.4.

" Performance of the level switch and continuous level instrument,

* Canister set-down at nominal handling speed of 5 feet per minute.

* Disconnection of the vessel services and removal of the vessel from the bogie.

" Mounting of vessel on the bogie and reconnection of the vessel services.
" Removal and installation of the canister guides and spray rings.

8.2.4 Canister Rinse Bogie Rails

8.2.4.1 During performance and maintenance testing, the Seller shall ensure that, as a minimum,
the following requirements are demonstrated and verified in accordance with the

requirements identified in Section 5.2.3 of this specification.

* Assemble rail sections and verify rail alignment to drawing tolerances and CMAA 70.
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8.2.5 Canister Rinse Bogie Service Tracks

8.2.5.1 The Seller shall ensure that, as a minimum, the following requirements are demonstrated
and verified in accordance with the requirements identified in Section 5.2.5 of this
specification:

" Service tracks are moved freely by the bogie through the full operating travel.
* Replicate on-site shield door aperture interfaces and demonstrate the disconnection and

reconnection of the electrical and process services and service tracks.

8.2.6 Canister Rinse Bogie Recovery System

8.2.6.1 The Seller shall ensure that, as a minimum, the following requirements are demonstrated
and verified in accordance with the requirements identified in Section 5.2.6 of this
specification:

" Proof load test the cable connection to the recovery block to 1.25 times the winch
rating.

* Recovery of the bogie (with load), with a seized drive system, over the full operating
travel of the bogie.

* Monitor and record the bogie recovery forces at incremental positions as the bogie
moves along the rails. The recovery block, rails and cable shall be inspected following
the test. The results shall be documented in the Inspection and Test Report.

* During the recovery test stop the bogie at a proximity switch target to demonstrate the
stopping accuracy.

" Repositioning of the recovery block at the end of the rail using the bogie to push the
recovery block into position.

* Decoupling of the recovery winch gearbox from the winch drum.

8.3 Temporary Structures

8.3.1 The Seller shall supply a test rig, as required, in the form of temporary structures that simulate
the site conditions for the bogie and associated equipment. This shall include replicating key
facility interfaces to verify equipment clearances.

8.3.2 The plant installation relationship between the bogie and associated equipment shall be
maintained for the shop tests.

8.3.3 The structures provided shall be designed to allow safe access for viewing at equipment levels.

8.3.4 For in-cell equipment, which may lack conventional guarding, the Seller shall apply, as a
minimum, the OSHA requirements to protect personnel from the danger of moving equipment
during shop tests.

8.4 Cyclic Tests

8.4.1 Following satisfactory completion in all specific shop tests, cyclic testing shall be conducted
on the bogie over the full operating travel. As a minimum requirement, 5 consecutive full
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cycles shall be completed within a period that shall not exceed 120% of the predicted nominal
duration for such a program, subject to all duty restrictions.

8.4.2 The cyclic tests shall follow the on-site sequence of operations, with exception of the rinse
cycle, as defined in Section 3 of this specification. For the rinse cycle the Seller shall
demonstrate the operation of the inflatable seal and incorporate an appropriate time delay to
replicate the rinse cycle. The "mock-up" canister shall be used to replicate normal service
design load conditions.

8.4.3 Following completion of the cyclic tests a general visual inspection shall be performed on the
equipment with results from the inspection being documented in the Inspection and Test
Report.

8.5 Weld Inspections

8.5.1 Weld inspections and Non-Destructive Examinations (NDE) shall be performed in accordance
with project specification 24590-WTP-3PS-SS0-T000l, excluding section 8.18, and in
accordance with 24590-WTP-3PS-SSOO-T0002, and welding standards AWS D1.1 and AWS
D1.6, unless specified otherwise.

8.5.2 All welds shall be visually inspected.

8.5.3 As a minimum, all load-bearing welds shall be non-destructively examined by either liquid
penetrant or magnetic particle examination as appropriate to the material and configuration.

8.5.4 All welds that maintain the structural integrity of the bogie in accordance with the Important
to Safety (ITS) requirements identified in section 1.5.3 of this specification shall be non-
destructively examined. Full penetration welds shall be examined by either radiographic or
ultrasonic examination as appropriate to the material and configuration. Partial penetration
and fillet welds shall be examined by magnetic particle or liquid penetrant examination, as
appropriate to the material and configuration.

8.5.5 The Seller shall perform 100% radiographic examination of the vessel and associated piping in
accordance with the applicable requirements identified in ASME B&PV Section VIII,
Division 1 and ASME B31.3.

9 Preparation for Shipment

9.1 General

9.1.1 Packaging, shipping, handling, and storage shall be performed in accordance with Project
Specification 24590-WTP-3PS-G000-T0003, Engineering Specification for Packaging,
Handling and Storage Requirements, and Section 7 of the Purchase Order.

9.2 Cleaning and Coating

9.2.1 Surfaces shall be cleaned and coated in accordance with 24590-WTP-3PS-AFPS-T000l,
Engineering Specificationfor Shop Applied Special Protective Coatingsfor Steel Items and
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Equipment. The paint system to be used for the bogie and associated equipment shall be in
accordance with System Code T as identified in 24590-WTP-3PS-AFPS-TOOO1.

9.2.2 The final paint color for all equipment as applicable shall be in accordance with Appendix E
of 24590-WTP-3PS-AFPS-TOOO1.

9.2.3 All Manufacturers Standard Coating (Mfg. Std) must be identified on Appendix H of 24590-
WLT-3PS-AFPS-TOOO1, and be submitted to the Buyer, along with technical data sheets and
Material Safety Data Sheets (MSDS).

9.2.4 Stainless Steel shall not be coated.

9.3 Tagging

The equipment shall be tagged in accordance with the following:

* A separate stainless steel nameplate shall be provided to include the Buyer's plant item
number (identification number) and purchase order number.

" The separate stainless steel nameplate shall have the information impressed, stamped, or
etched directly on the stainless steel surface with characters at least 1/8" inch high. The
nameplate, where physically possible, shall be secured to the body of the equipment by
corrosion resistant screws tapped into a low stress area of the assembly, or welded, so the
structural integrity and functional capability of the assembly are not impaired. If it is not
physically possible to secure the nameplate to the body of the equipment, then the
nameplate shall be attached using a stainless steel wire.

* Instruments shall be tagged according to Specification for Instrumentation for Package
Systems, 24590-WTP-3PS-JQ07-TOOOl, Rev 1, Section 8.

(Example)

5.0

3/16 Cpar- 0 MoNo ColumbiN Engineering o
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10 Quality Assurance

10.1 QA requirements specific to item(s) or service

10.1.1 The Seller's Quality Assurance Program (QAP) requirements are specified in 24590-WTP-
3PS-GOOO-TOOO 1, General Specification for Supplier Quality Assurance Program
Requirements, and in the Supplier Quality Assurance Program Requirements Data Sheet(s)
included in the procurement documents.

10.1.2 The Seller's QAP Manual shall be submitted to Buyer for review in accordance with 24590-
WTP-3PS-G000-T000l.

10.1.3 For SSCs indicated in this specification as ITS, the Seller shall have and maintain a Buyer
approved Quality Assurance Program meeting the applicable sections of ASME NQA-1 -1989,
as per 24590-WTP-3PS-G000-T0001, and the Supplier Quality Assurance Program
Requirements Data Sheet, 24590-WTP-3PD-MQTS-00002.

10.1.4 For SSCs indicated in this specification as Non-ITS, or Commercial Quality, the Seller shall
have and maintain a Buyer approved Quality Assurance Program meeting the applicable
sections of DOE Order 0 414.1A, as per 24590-WTP-3PS-G000-T0001, and the Supplier
Quality Assurance Program Requirements Data Sheet, 24590-WTP-3PD-MQTS-00004.

10.1.5 The Seller, including all sub-tier suppliers providing items or services, that affect, or may
affect, nuclear safety of DOE nuclear facilities shall, as a minimum, have a quality assurance

program in place that complies with the requirements of 10 CFR Part 830.122.

10.1.6 Should any portion of the work defined within this specification be subcontracted, these
requirements shall be passed on to the sub-contractor as applicable to the work being
performed.

10.2 Program QA Elements

10.2.1 The Seller's QAP as a minimum, shall contain the requirements detailed in the Supplier

Quality Assurance Program Requirements Data Sheets listed in Section 2 of the Purchase
Order.

11 Documentation and Submittals

11.1 General

11.1.1 Documentation shall be submitted to the Buyer in accordance with this specification, and as
summarized on the G321 -E and G321 -V forms in section 3 of the Purchase Order. The G321 -
V form lists all the documents required for quality verification and the G321 -E form lists those
engineering documents required.

11.1.2 General requirements and submittal procedures are also covered in Section 3 of the Purchase
Order. Each document to be submitted must be listed on the "Seller's Index/Schedule" (Form

15EX). This form tracks the scheduled and actual delivery of each submittal.
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11.2 Quality Assurance Manual

11.2.1 The Offeror's Quality Assurance Manual shall be submitted to the Buyer with the Offeror's

proposal in accordance with the G321 -E form.

11.3 Design Compliance Matrix

11.3.1 The Seller shall develop a matrix that tabulates the design requirements of this specification
and the applicable requirements in the referenced project specifications, identifying the
method of compliance. The matrix shall describe how each requirement is met including
narrative as well as references to drawings, calculations, and/or other specific documentation
that demonstrates compliance.

11.3.2 The matrix shall be included as a preliminary document in the 50% design review package.
The preliminary document shall form the template for the final document.

11.3.3 The matrix shall be included as a final document in the 90% design review package.

11.4 Safety Equipment List

11.4.1 The Safety Equipment List shall identify which components of the supplied equipment are to
be provided as Important to Safety (ITS) or Commercial Quality (CM).

11.4.2 The Safety Equipment List shall be based on the requirements identified in Sections 1.5.3 and
10.1 of this specification.

11.4.3 The Offeror shall provide a Safety Equipment List with the Offeror's proposal that
communicates the Offeror's understanding of which components of the equipment identified
in this specification are to be provided as ITS and which components are to be provided as
CM. The list shall be a detailed listing of components for the supplied equipment along with
the designation of each item in the list as either CM or ITS.

11.4.4 The Safety Equipment List, or specific components of the Safety Equipment List, shall be
submitted to the Buyer for review and permission to proceed prior to procurement of
materials. The document shall be submitted with the 50% design review package as a
preliminary document and at the 90% design review as a final document.

11.5 Software Requirements Document

11.5.1 The Seller shall develop a Software Requirements Document that describes the protocols and
requirements for programming the bogie control system. The document shall be submitted
with the 50% and 90% design review package as a preliminary document and as a final
document following shop tests.

11.6 Drawings

11.6.1 General

11.6.1.1 The Seller shall prepare and submit drawings per Section 3 of the MR, Drawings and Data
Requirements.
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11.6.1.2 The Seller shall prepare drawings in accordance with American Society of Mechanical
Engineers (ASME) Y14 series, Engineering Drawing and Related Document Practice. The
drawings shall be assigned a unique number in accordance with Section 3 of the MR,
Drawings and Data Requirements.

11.6.1.3 SELLER shall specify all dimensions, tolerances, materials, surface finishes, weld symbols,
special filler material used, torque values, set points and special fabrication instructions on
drawings supplied to BUYER.

11.6.1.4 SELLER drawings shall show critical interface dimensions and their tolerances as specified
by BUYER on DPDs or MDSs. This information shall be identified by using an asterisk or
another method and note shall be included that explains how to distinguish these
dimensions.

11.6.1.5 Seller drawings shall include as a minimum, but not be limited to, the following:

" Descriptive title blocks that are relevant to the information on the drawing

* Notes that will clarify all vague or obscure details that would not otherwise be
understandable without a note

* A drawing cross-reference section that will cross-reference other
drawings/documents that are relevant to make drawings more complete or more
understandable

* A bill of material that will list all items shown on an assembly drawing

* Legend of symbols. Symbols shall be used consistently throughout all drawings
related to weld systems

11.6.1.6 Sufficient information shall be included on these drawings to permit manufacture of any
replacement parts in the event that the original Seller is not able to supply parts at the time
future needs may arise. All drawings shall be specific to the system addressed in this
specification and shall be exact up to the time of delivery. The final set of drawings are to
be "as-built" drawings. Drawings that are "typical" shall not be provided.

11.6.1.7 Where required, the Seller shall prepare MDSs on data sheets furnished by the Buyer.

11.6.2 Arrangement Drawings:

11.6.2.1 An arrangement drawing shall be submitted at all the design reviews for each piece of
equipment. These drawings shall show all major dimensions, supports, arrangements,
interfaces, and component identification numbers where appropriate. These drawings shall
also show weight(s) and center of gravity (CG) location(s) for installation.

11.6.3 Assembly Drawings:

11.6.3.1 An assembly drawing shall be submitted at the formal, final design closeout meeting for
each piece of equipment. These drawings shall show the arrangement of the equipment's
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components, junction boxes, and interfaces with existing systems/structures. These
drawings shall identify utilities required to be supplied by the facility.

11.6.3.2 General assembly drawings shall identify sub-assemblies and drawings.

11.6.3.3 Bill of Materials shall contain the minimum following information:

* an item number for each individual part or material,

* quantity of an item or part,

" description of an item or part,

* reference code (ASTM, ANSi) of an item or part,

* material callout or SELLER part number.

11.6.3.4 Component identification numbers shall be included on drawings where appropriate.

11.6.4 Shop Fabrication/Detail Drawings:

11.6.4.1 Shop Fabrication/Detail drawings of all designed components shall be submitted for the
formal, final design closeout meeting. Component identification numbers shall be included
on drawings where appropriate.

11.6.4.2 All nameplates and labels shall be shown.

11.6.5 Installation Drawings:

11.6.5.1 An installation drawing shall be submitted for the formal, final design closeout meeting for
each piece of equipment. These drawings shall detail modifications required to
accommodate equipment installation. Component identification numbers shall be included
on drawings where appropriate.

11.6.5.2 The installation drawings shall clearly indicate lifting and rigging points and safe lifting
load at each for initial installation and any other lifting evolutions.

11.6.6 Any proposed changes to required elements identified on the Buyer's DPDs, as defined in
Section 1.2 of this specification, shall be submitted to the Buyer via SDDR in accordance with
Section 2 of the Purchase Order.

11.7 Calculations

11.7.1 Calculations shall be submitted to the Buyer to document engineering analysis performed to
verify the adequacy of the supplied equipment designs, including calculations for stress,
deflection, and fatigue, for seismic and normal service conditions, electrical loads and
machine component selection (e.g., motors, bearings, gears, and drive shafts).
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11.7.2 The Seller shall submit, as early as practical in the design process (but no later than as
required by the Buyer approved schedule), an analysis of the reaction loads at all embeds and
other support locations.

11.7.3 Stress reports and additional calculations affecting ITS components (including calculations for
Non-ITS components that may affect ability of the ITS related component to perform the
associated ITS function) shall be subject to the requirements of the applicable sections of
ASME NQA-1 -1989.

11.7.4 If commercial off the shelf computer software is used in performing calculations, it shall be
validated before use in the documents it supports. The validation test report shall be provided
to the Buyer and shall meet, as a minimum, the following requirements:

" Validation testing shall be performed to a Seller approved procedure

* The testing shall validate the functions and requirements relevant to calculations that it
supports

" The test environment conditions shall be described

* Testing shall be performed on the same computer platform that the calculations will be

performed.

11.7.5 Spreadsheet and mathematical program calculations shall be treated like hand calculations.
Each equation used in the spreadsheet or program shall be presented in the calculation so the
result can be reproduced by hand calculations. The title and version of the program shall also
be provided. Evidence of hand calculation reproduction at all key steps in the spreadsheet or
program shall be presented in the calculation.

11.7.6 English system units of measure shall be used.

11.7.7 Calculations and analyses shall be validated, checked, and approved by qualified personnel
independent of the preparer. All calculations shall be provided as part of the design report.
Independent reviewers shall be qualified in the subject area and shall not have participated in
the calculations and analysis under review. Check review comments are subject to audit.

11.7.8 Seismic calculations and analyses shall be validated, checked, and approved by qualified
personnel independent of the preparer. Evidence shall be provided that both the preparer, the
checker, and the independent reviewer are fully qualified including a minimum of 10 years
experience in structural seismic analysis. Preliminary seismic calculations shall be provided at
the 50 % design review. Final seismic calculations shall be provided at the 90 % design
review.

11.7.9 The Seller shall ensure that independent checking of critical calculations that bear on
long-term performance and reliability are performed.

11.7.10 References shall be provided for all physical properties and/or derived physical quantity data
and used as input to calculations or analysis.

11.7.11 References shall be provided for all formulas or references extracted from applicable codes
and standards.
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11.7.12 Checking shall be performed to confirm the accuracy of the calculations. The checker shall be
capable of originating the document. The checker shall not be the originator. Calculations
shall be checked and approved prior to use for design or other calculation input.

11.7.13 All calculations shall include headers (on all pages) with the following information:

" Calculation number

* Project name
" Revision
* Author

* Date Subject

* Pagination

11.7.14 All calculations shall include the following sections:

* Objective
* Inputs
* Background
* Applicable codes and standards
* Methodology
" Assumptions

* Calculations
* Results and discussions
" References

* Attachments

11.7.15 Attachments to calculations shall include the following information (on every page):

" Calculation number
" Revision

" Page numbering

11.8 Design Reviews

11.8.1 Contract Award Kick-Off Meeting

11.8.1.1 The contract award kick-off meeting will be an informal discussion conducted at the
Seller's facility to ensure the newly awarded contract is clear and concise, and that the
Seller has a clear understanding of the scope of the contract.

11.8.1.2 The Seller shall provide to the Buyer, a minimum of five (5) working days prior to the
scheduled meeting, copies of documentation or information that is expected to be discussed
and/or presented in the meeting. Documentation may be provided as either hard copies or
as electronic files via email.

11.8.2 20% Design Review

11.8.2.1 The first interim review will be an informal review conducted at the Buyer's facility after

approximately 20% of the design is completed. Preliminary design media, including
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arrangement and assembly drawings, calculations and analyses will be reviewed by the
Buyer. The Seller shall be prepared to discuss any Seller recommended changes to the
approaches indicated on the Buyer's proposal drawings and identify any conflicts with

equipment envelope dimensions. The Seller shall participate in the design review and shall
be prepared to discuss any comments.

11.8.2.2 The Seller shall be responsible for producing and submitting meeting minutes, as a formal
document of record.

11.8.3 50% Design Review

11.8.3.1 The second interim review will be an informal review conducted at the Buyer's facility after
approximately 50% of the design is completed. Preliminary design media, including
arrangement and assembly drawings, calculations and analyses, Design Compliance Matrix,
Software Requirements Document, and Safety Equipment List shall be provided to the
Buyer for review. The preliminary design media shall be provided to the Buyer at a
mutually agreed time prior to the scheduled meeting. The Seller shall participate in the
design review and shall be prepared to discuss any comments.

11.8.3.2 Upon buyer's approval, Seller may be authorized to procure (at Buyer's risk) "specific long-
lead items", upon satisfactory completion of 50% design review of these items. The Seller

shall transmit a detailed list of the "specific long-lead items" that require procurement prior

to obtaining code [1] status on the formal drawing submittal. The Seller shall provide

sufficient reference documentation for the Buyer to review and authorize the early
procurement of these "specific long-lead items".

11.8.3.3 The Seller shall be responsible for producing and submitting meeting minutes, as a formal
document of record.

11.8.4 90% Design Review

11.8.4.1 At the conclusion of definitive design, a formal 90% design review will be conducted at the
Buyer's facility in accordance with WTP procedures. The (draft) final design report,
including all design media, supporting calculations and analyses, Design Compliance
Matrix, Software Requirements Document, Safety Equipment List, and other required
submittals that document the design, shall be provided to the Buyer.

11.8.4.2 The Seller is encouraged to provide to the Buyer copies of documentation or information
that is expected to be discussed and presented at the design review approximately 5 working
days prior to the scheduled meeting (if not previously submitted in accordance with the

submittal schedule).

11.8.4.3 The Seller shall participate in the design review and present the design, including discussion
of the provided submittals.

11.8.4.4 Following the design review meeting, the Buyer will formally transmit comments or other

requests on the design submittals. The Seller is required to provide response/resolution to
the Buyer's comments in accordance with the submittal schedule, or request deviation from
the Buyer's requirements through use of the Buyer's SDDR form.
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11.8.4.5 The resolved/corrected submittals shall be provided in the final design report in accordance
with the submittal schedule.

11.8.4.6 The Seller shall be responsible for producing and submitting meeting minutes, as a formal
document of record.

11.9 Deleted

11.9.1 Deleted.

11.9.2 Deleted.

11.10 Material Test Reports

11.10.1 The Seller shall submit to the Buyer, a complete package of Material Test Reports (MTRs) for
all stock steel used for components designated as ITS in Section 1.5.3 of this specification,
and as required per the applicable codes and standards referenced in this specification,
validating critical parameters as applicable.

11.11 Spare Parts List

11.11.1 The Seller shall provide to the Buyer a recommended spare parts list for all equipment within
the Seller's scope of supply for the preventive maintenance of three distinct classifications of
spare parts. The Seller's recommendations are to address a startup and warranty period,
operational spare parts, and capital spare parts. The recommendations shall also include
intervals of replacement based on the operating life of the equipment subject to the duty cycles
identified in this specification.

" Startup and warranty spare parts are those parts that may be required at any time during
equipment installation, startup, testing, and unit operation through the warranty period.

* The operational spare parts are those parts that require replacement at regular intervals
to maintain continuous operation of the supplied equipment and/or system.

* Capital spare parts are major parts or equipment that provide reliable equipment
operation throughout the plant life and having a significant lead time for manufacture
and delivery.

11.11.2 The spare parts list shall include names of manufacturers with appropriate model numbers and
special ordering instructions (if applicable) for replaceable parts. The spare parts list shall also
include pricing and delivery information valid for one year after delivery of the equipment.

11.12 Inspection and Test Plan

11.12.1 The Seller shall prepare a detailed Inspection and Test Plan including insertion of Buyer-
designated source inspection/witness notification points in accordance with Section 5 of the
Purchase Order.

11.12.2 Prior to starting work, the plan shall be submitted to the Buyer for review.
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11.12.3 The plan shall include, but not be limited to, the following:

" Equipment to be inspected and tested
* Description of inspection and tests to be performed
* Sequential points for inspection and tests to be performed
* Each characteristic or attribute to be evaluated
" The inspection and test report form to be used
* Other requirements as required by Codes, Standards, or Purchase Order

11.12.4 The plan shall include provisions for increased hold and notification points as the project
progresses.

11.12.5 The results of the inspections and tests shall be documented in the Inspection and Test Report.

11.12.6 The Seller shall provide an inspection and test procedure documenting the process followed
for determining that specified requirements (dimensions, properties, performance results, etc.)
are met.

11.13 Manuals

11.13.1 The Seller shall provide a clearly written instruction manual(s). The manual(s) shall include:

" Storage maintenance instructions
* Rigging instructions
" Installation instructions
* Spare parts list
* General description of the equipment identifying as applicable, significant technical

characteristics, test and adjustment information, and safety and warning notices
* Instructions for equipment operation (start-up, shut down, normal, and abnormal),

referencing drawings and diagrams as appropriate
* General maintenance instructions

" Recommended inspection points if any, with procedures and period for inspection
" Maintenance instructions for any required lubrication

11.14 Design Changes Incorporated by Reference

24590-WTP-SDDR-PROC-05-00180 Material Equivalency

24590-WTP-SDDR-M-05-00117 Material Equivalency of QL materials for the
Canister Rinse Bogie equipment.

24590-WTP-SDDR-MH-07-00 110 MR25 Canister Rinse Bogie Control Panel
HDH-PNL-0000I -Wire Insulation Colors

24590-WTP-SDDR-MH-07-001 11 MR25 Canister Rinse Bogie Control Panel
HDH-PNL-0000I - Wire Splicing

24590-WTP-SDDR-MH-07-00114 ' MR25 Canister Rinse Bogie Control Panel
HDH-PNL-00001 - Nameplates

24590-WTP-SDDR-MH-07-00117 MR25 Canister Rinse Bogie -Shim Packs
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24590-WTP-SDDR-MH-07-001 18 MR25 Canister Rinse Bogie - Factory
Acceptance Cycle Testing & Recovery
Positional Accuracy
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Appendix A

Instrumentation and Control Interfaces
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Appendix A
Instrumentation and Control Interfaces

Figure 1 "Type B" Package

Buyer's MCC

480 VAC
Power
Supply

NOTE: Seller Shalt
provide all equipment

contained in this
package unless

otherwise Identified

Buyer will locate
and install Seller
provided control
paneallunction

boxes
K

if the Seller's skid cannot contain
the instrument Junction Box,.

Buyer will locate and install Seller
provided junction box.

(This arrangement should be by
exception only and requires Buyer

approval. if adopted, other
requirements will need to be

considered)

Seller shall provide and
terminate all cable that can be
shipped completely pre-wired.-

NOTE: The Seller shall
provide all equipment

necessary to ensure the
intelligent devices interface
to the Profibus DP network.

Buyer's Controller Buyer's Remote 110
(ABB) (RIO)

Profibus DP
(Fiber Optic) Control

- - -Signals

Cables will be provided by
Buyer and installed by Buyer.
Buyer will influence terminal

arrangements at Seller's
* interface. Seller shall provide

sufficient details within Seller
6 documentation to enable Buyer

- I to terminate cable.

intelligent Motor
StartersDrives

EQUIPMENT CONTROL
CABINET(S)

junctionnclon

RIf'd) (if Req'd)

n

Encotdr

SELLER SID

TYPE B SELLER PACKAGE

TYPE B - OPTION I

N Seller shall provide
within the control
panel. Fiber Optic
converter(s), patch

panel and patch cable.

Cables will be provided by
Buyer and installed by Buyer.
Saler Shall provide cabling

requirements and termination
details within design

documentation. Buyer will
provide cable numbers.

(Exception: Specialty cable or
specialty cable installations, i.e.

"Drag Chains" and "feastoon"
shall be provided by Salker)

If the Seller's skid cannot
contain an instrument, Buyer will

-at* and Install Seller provided
instrumentation.

(This arrangement should be by
exception only and requires
Buyer approval. If adopted,

other requirements will need to
be considered)

DATE REV.

05M06103 D
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Appendix B

Seismic Response Spectra
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RPP-WTP HLW Vitrification Facility ISRS
Calc No.: 24590-HLW-SOC-S15T-00009, Rev. OD

FIgure 10
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RPP-WTP HLW Vitrification Facility ISRS
Cale No.: 245904LW-OC-815T-00009, Rev. OD

Figure 11
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RPP-WTP HLW Vitrification Facility ISRS
Calc No.: 24590-lLW-SOC-SI5T-00009, Rev. OD

Figure 12
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CALCULATION SHEET PROJT

BY: Ed M CALC NO.: 245g0-HLW-SOC-S15T-00039
DATE: Oi SHEET REV: D

SHEET NO.: W9
SUBJECT: HLW Vitricabon Building Sehanic Analysis - Enveloped In-Structure Resnonse SOeWAs

2.00 __ __ __ ,
Figure B-7
East-West Response

. Canister Rinse Bogle Seismic Rails -- -

P.A 24590-HLW-MH-HDH-RAIL-0D4

1.60 - 0.5% Damping
- 2% Damping
- 7% Damping I

---4% Damping
1.40 -- 5% Damping

-- ampn
-- 10% Damping

1.20 - -

7% Damnine

1.
00  --

0.80 - -- - - 4-

0.60 -

0.40--- -r-

0.20 - --- - - - -

0.000.1 1.0 10.0 100.0
Frequency (cps)

Page B-4
Ref:, 24590-WTP-3DP-GO4B-0004924590-G04B-FOOM1 Rev 4 (2/12/2008)



CALCULATION SHEET
BY: Ed U.
DATE: 81

SUBJECT: HLW Viltrfation Buidina Seimilc AnalwsJs - Envelowed In-Structure Response Soecirm

2459O-HLW-3PS-MQR0-T00Z, Rev 4
HLW System HDH Canister Rinse Bogie

Issued for Purchase

PROJECT: RBPW2
JOB NO.: 24M

CALC NO.: 24590-HLW-sC-S15T-00O39
SHEET REV: D
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PROJECT: REEWTP
JOB NO.: 26

CALC NO.: 24590-HLW-e0C-S15T-0M03f
SHEET REV: 1

SHEET NO.: L11

Figure B-0
Vertical Response
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Appendix C

ALARA Design Review (ADRs)

24590-HLW-ADR-M-02-005

24590-HLW-ADR-M-02-006

24590-HLW-ADR-M-02-007

24590-HLW-ADR-M-02-013

24590-HLW-ADR-M-02-048

24590-HLW-ADR-M-02-050

24590-G4B-FOOO 19 Rev 4 (2/12/200

HLW Canister Rinse Bogie Services Design Evaluation, Rev. 1

HLW Bogie Recovery Systems, Rev 1

Rinse Bogie Energy Chain, Rev 1

Power and Control Supplies for the Canister Rinse Bogie (System HDH),
Drum Transfer Bogie (RWH) and Cask Transfer Bogie (RWH), Rev. I

ALARA Review of HLW System Bogies, Rev. 1

ALARA Design Review for HLW System HDH & RWH Bogie Rails,
Rev. 0
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Appendix H

Human Factor Codes and Standards
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Appendix H
Human Factor Codes and Standards

IEEE 1023-1988 Applicable Human Factor Attributes Applicable Code, Standard, or Requirement
Application Areas
for Mechanical
Handling
3.0 Planning for
Human Factors HFE Program Management NUREG-0711, Section 2
Engineering Human Reliability Analysis NUREG-07 11, Sec. 7

Functional Requirements Analysis and Function Allocation NUREG-071 1, Section 4
Human Factors Engineenng Program Review NUREG-071 I
Human Engineering Information Display Part 1 of NUREG-0700, Rev 1

4.1 Task Task Analysis NUREG-071 1, Section 5
considerations
4.2 Enviromncntal
considerations: Environment, Internal Design Conditions See Section 5.5 of this specification

Acoustical Noise MIL-STD-1472F, sec. 5.8.3
Anthropometric Data MIL-STD-1472F, sec. 5.6.3
Illuminance & Illumination MIL-STD-1472F, Sections 5.8.2, 5.10.5

4.3 Equipment
considerations Cranes, Material Handling and construction MIL-STD-1472F, section 5.12.8

Vibration MIL-STD-1472F, Section 5.8.4
Remote Handling Equipment
" Controls: General DOE-STD- 1140-2001 Section 2.5
" Handle and Grasp Area Design DOE-STD-1140-2001 Section 2.13
* Remote Handling MIL-STD-1472F Section 5.10
" Self-Alignment MIL-STD-1472F Section 5.10.1.1
* Quick-Disconnect MIL-STD-1472F Section 5.10.1.2
* Fasteners MIL-STD-1472F Section 5.10.1.3
* Lock or Latching MIL-STD-1472F Section 5.10.1.4
* Feedback MIL-STD-1472F Section 5.10.2
* Manipulators MIL-STD-1472F Section 5.10.3
. Position Control MIL-STD-1472F Section 5.10.3.2

Page H-1
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IEEE 1023-1988 Applicable Human Factor Attributes Applicable Code, Standard, or Requirement
Application Areas
for Mechanical
Handling
6.1 Program Plan

Training Program Development NUREG-071 1, Section 10
6.2 Documenting H FE
in the Design, Verification and Validation NUREG-071 1, Section II
Operations, Testing Maintenance/Maintainability DOE-HDBK-1 140-2001, Section 5.2 & Section 6.6
and Maintenance
Process I
6.3 Operational
Experience Review: Operating Experience Review NUREG-071 1, Section 3

Staffing & Qualifications NUREG-0711, Section 6
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Quarter Ending 12/31/10 24590-HLW-PCN-ENV-1 0-006

Hanford Facility RCRA Permit Modification Notification Form

Part Ill, Operating Unit 10

Waste Treatment and Immobilization Plant

Index

Page 2 of 3: Hanford Facility RCRA Permit, Part Ill, Operating Unit 10, Waste Treatment and Immobilization Plant

Replace mechanical data sheets for PJV HEPA Filters (PJV-HEPA-00004A/B and PJV-HEPA-00005A/B) in
Appendix 10.6 of the Dangerous Waste Permit (DWP)

Replace mechanical data sheets for HOP HEPA Filters (HOP-HEPA-00001A/1B/2A/2B and HOP-HEPA-
00007A/7B/8A/BB) in Appendix 10.6 of the DWP

Replace Engineering Specification for Nuclear Grade High Efficiency Particulate Air (HEPA) Filters 24590-
WTP-3PS-MKHO-T0002 in Appendix 7.7 of the DWP

S bmitted by Co-Operator:

D. M. Busche ate

Revi e O Program Office:

D. L. Noyes Date

24590-SENV-FOOO1 I Rev 24 (Revised 9/16,2010) Ref: 24590-WTP-GPP-SENV-010
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Quarter Ending 12/31/10 24590-HLW-PCN-ENV-1 0-006

Hanford Facility RCRA Permit Modification Notification Form
Unit: Permit Part:

Waste Treatment and Immobilization Plant Part Ill, Operating Unit 10
Description of Modification:
The purpose of this Class 1 prime modification is to update and replace the following Mechanical System Data
Sheets and Specification currently in the DWP:

Appendix 10.6
Replace: 24590-HLW-MAD-PJV-P0004, Rev. 0 With: 24590-HLW-MAD-PJV-00004, Rev. 8

24590-HLW-MAD-PJV-P0005, Rev. 0 24590-HLW-MAD-PJV-00005, Rev. 8
24590-HLW-MAD-PJV-P0006, Rev. 0 24590-HLW-MAD-PJV-00006, Rev. 8
24590-HLW-MAD-PJV-P0007, Rev. 0 24590-HLW-MAD-PJV-00007, Rev. 8

24590-HLW-MAD-HOP-PO1O, Rev. 0 24590-HLW-MAD-HOP-00010, Rev. 5
24590-HLW-MAD-HOP-POO11, Rev. 0 24590-HLW-MAD-HOP-00011, Rev. 5
24590-HLW-MAD-HOP-POO 12, Rev. 0 24590-HLW-MAD-HOP-0001 2, Rev. 5
24590-HLW-MAD-HOP-POO13, Rev. 0 24590-HLW-MAD-HOP-00013, Rev. 5
24590-HLW-MAD-HOP-POO14, Rev. 0 24590-HLW-MAD-HOP-00014, Rev. 5
24590-HLW-MAD-HOP-Poo1l, Rev. 0 24590-HLW-MAD-HOP-00015, Rev. 5
24590-HLW-MAD-HOP-POO16, Rev. 0 24590-HLW-MAD-HOP-00016, Rev. 5
24590-HLW-MAD-HOP-P0017, Rev. 0 24590-HLW-MAD-HOP-00017, Rev. 5

Appendix 7.7
Replace: With:

24590-WTP-3PS-MKHO-T0002, Rev. 2 24590-WTP-3PS-MKHO-T0002, Rev. 3

This modification requests Ecology approval and incorporation into the permit the specific changes to the above
DWP documents that are identified by revision bars indicating changes since the last revision of the permitted
document. Changes to earlier revisions of source documents not captured by change bars are identified in the
revision history summary. Revisions are the result of ongoing design (changes from vendor preliminary data to
vendor detailed design) and incorporate general criteria from a design verification review. The following
identifies the significant changes that have been incorporated:

PJV Mechanical System Data Sheets

* Re-configured Appendix 2 for nozzle location and orie
* Revised filter housing efficiency

* Revised Note 7 shaker table test notification
* Added Appendix 2 for instrument tap nozzle locations

ntation

* Revised radioactive dose level, inlet temperature, leakage rate, and pressure drop
* Revised Note 2 service conditions
" Added Notes 3, 4, 11, and 12
" Added EQ datasheet and seismic criteria

The following outstanding change documents have not been incorporated into this modification:
" 24590-QL-MRA-MKHO-00002-TOOo3
" 24590-WTP-SDDR-HV-10-00040

24590-SENV-FOOOI I Rev 24 (Revised 9/16/2010) Ref: 24590-WTP-GPP-SENV-010
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Quarter Ending 12/31/10 24590-HLW-PCN-ENV-1 0-006

HOP Mechanical Data Sheets
" Revised Note 7 shaker table test notification
* Revised in-structure response spectra data
* Added Appendix 2, Instrument tap location
" Added Notes 11 and 12
" Added Elevation, Manufacturer, Supporting Calculations, Specification for Remote Change HEPA Filter

Housing, Environmental Qualification Level
* Updated Design Conditions, Performance Rating, Construction, Housing Accessories table values
" Revised Notes 2, 3, 4, 5, and 8
" Added EQ datasheet and seismic criteria

The following outstanding change document has not been incorporated into this modification:
0 24590-QL-MRA-MKHO-00002-T0003

24590-WTP-3PS-MKHO-T0002, Rev 3 (Engineering Specification for HEPA Filters)
" Administrative update that incorporates outstanding changes and supersedes permit document no

longer required by Project
" Incorporated Specification Change Notice 24590-WTP-3PN-MKHO-00022

There are no outstanding change documents associated with this specification.

WAC 173-303-830 Modification Class: Class I Class '1 Class 2 Class 3
Please mark the Modification Class: X
Enter relevant WAC 173-303-830, Appendix I Modification citation number. NA
Enter wording of WAC 173-303-830, Appendix I Modification citation:
In accordance with WAC 173-303-830(4)(d)(i), this modification notification is requested to be reviewed and approved as a
Class '1 modification. WAC 173-303-830(4)(d)(ii)(A) states, "Class 1 modifications apply to minor changes that keep the
permit current with routine changes to the facility or Its operation. These changes do not substantially alter the permit
conditions or reduce the capacity of the facility to protect human health or the environment. In the case of Class 1
modifications, the director may require prior approval."

Modification Yes Denied (state reason below) Reviewed by Ecology:
Approved/Concur:
Reason for denial:

JJ.W ce Date

24590-SENV-F000I 1 Rev 24 (Revised 9/16120 10) Ref, 24590-WATP-GPP-SENV-010
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REMOTE-CHANGE HEPA FILTER MR No.

HOUSING Data Sheet: 24590-QL-MRA-MKO-00002

24590-HLW-MAD-HOP-00010 PlanttmaNo. Re, No.

24590-HLW-MK-HOP-HEPA-00001A 5

I Project RPP-WrP BldgJkm # HLW I H-0104 Manufacturer: Flanders /CSC

2 Project No: 24590 Elevation 0-0"

3 Site: DOE Hanford Supporting 24590-HLW-MKC-HOP-00009 Manufct urer

4 Safety Classification SC Calculations 24590-HLW-M6C-10P-00013 Part No:

5 Seismic Category SC-I Associated 24590-1LW-M6-HOP-00I0 QuaityL

6 System No. HOP Drawings Quality evelQ

oSpet. r Remote Change HEPA Filter 24590.WFP-3PS-MKH0-T0003
7 System Dcsc. 12459WHLW-3YD-HOP-00001 Hui2ML .nnvtronmeuntal Quatticaton: MILD

9 Descripoon: HLW Vessel Vent / Ofgas Melter #1- Primary "Active" Housing See Appendix 1. EQ

9 DESIGN CONDITIONS
10 Zone Design Tenperature- Sutmer*F 113 db Inlet Temp. DesignNormal inlet AirTep "F 187 143

II Site Storage Conditions - Summer *F 113 db NA T o

12 Housing Interior Chemical Exposure Sec Note 2

13 Site Storage Conditions - Winter "F (-23 db Radiological Dose Level per Hr (See Note 2 & 4) 354 RadfHr

14 Indoor Design Teroperature - Winter "F 59 db Radiological Dose Level for Facility Ife-40vrs (See Note 2 & 4 1.24 X 10' Rad

15 PERFORMANCE RATING
16 Design Flow Rate (CFM) 4.000 Leakage Rate @ Design Flow & 4 SCFM

17 Mm. Operating Pressure (in we) (-) 166" Max Pressure (CFM)

18 Min. Design Pressure (in we) (-) 249" Assembly Clean Pressure Drop with Filters (in w) 3.5'

19 Total Filter Openings Required 3 Weight with HEPA Filters (pounds)

20 No. Filters per Bank 2 Weight without HEPA Filters (pounds)

21 CONSTRUCTION
22 AIRFLOW -+

NOTE: This housing unit is paired with 24590 249- L OP-
23 HLW-MK-HOP-HEPA-0000IB (ReL inlet a 0-HLW-MK-HOPl-EPA-O001B outlet

24 datashert24590-HILW-MAD-HOP-00012) inlet Housing 24590-HLW-MK-HOP-HEPA-O001 A outlet

orientation as shown: PLAN VIEW

26 Design Housing Manufacturer: Flanders/CSC Design Housing Model Nunber.

27 Housing Construction Method! All Welded Max. Housing Din.: (in.) See Note1 L= H-" V-'

28 Housing Material: See Note 12 Type304L Stainless Steel Housing Material Gauge:

29 Top Panel Material: See Note 12 1 ype 304L Stainless Steel Top Panel Material Gauge:

30 Structural Frame Material: See Note 12 Type 304L Stainless Steel Structural Fiame Features

31 Inlet Plenum Total Volume: Outlet Plenum Total Volume Sid-

32 InletPosition: (Top/Side) Side OutletPosition:(Top/Side) Sidr

33 Inlet Nozzle Diunensions: (inches) 12 in. Diameter. nominal Outlet Nozzle Danensions: (inches) 12 in. Diameter. nominal

34 See Note 5 & 8 See Note 5 & 8

35 Inlet Connection Type: Welded Outlet Connection Type Welded

36 Inlet Flange Bolt Required: N/A Outlet Flange Bolts Required: N/A

37 Inlet Flange Bolt Size: N/A Outlet Flange Bolt Size: N/A

38 Inlet Fl.nge Bolt Material: NIA Outlet Flange Bolt Material:

39 Inlet Flange Gasket Materiel: N/A Outlet Fiance Gasket Material: N/A

40 Pamt and Finish Material: N/A Paint and Finish Material Minimum Thickness N/A

41 HOUSING ACCESSORIES
42 Accessr Provided e No Accessory Information

43 Test wlinlet Isolation Damper: X Damper Provided By: Others

44 See Note 7 Inlet Isolation Damper Type N/A

45 Inlet isolation Damper Size: 12" Noomeal Diameter

46 Inlet Transition Ductwork: X Inlet Transition Ductwork NA

47 Overall Length: (inches)

ilet Transition Smallest NA

49 Inside Donension: (inches) N/A

50 Inlet Transioon Largest NIA

"I inside Diension: (inches) N/A

52 Inlet Aerosol Test Port Cnteria. x Challenge Aerosol Connecuou Typr:

53 See Note 0 Challente Aerosol Connection Size:

54 Chaulenre Aerosol Connscuun uantatr:
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REMOTE-CHANGE HEPA FILTER MR No

HOUSING Data Sheet: 24590-QL-MRA-MKHO-00002

24590-HLW-MAD-HOP-00010 Plant Item No. Rev No.

24590-HLW-MK-HOP-HEPA-00001A 5

I Project: RPP-WTP BldgJRm# HLW/ H-0104 Manufactmrer: Flanders /CSC

2 ProjectNo: 24590 Elevation '-0"

3 Site: DOE Hanford Supporting 24590-HLW-MKC-HOP-00009 Manufacturer *

4 Safety Classification Sc Calculations 24590-HLW-M6C-HOP-00013 PartNo:

I Seismic Category SC-1 Associted 24590-HLW-M6-HOP-00010 Quantity Required

6 SystsmNo. HOP Drawings QualityLevel Q

7 System Desc. 24590-HLW-3YD-HOP-00001 Sc for Remote Change HEPA Riter 24590-WTP-3PS-MKHQ-T0003

Environmental Qualticatno: MILD8 Description: HLW Vessel Vent / OfIgas Melter #1- Primary "Active" Homing See Appendix L EQ o

9 HOUSING ACCESSORIES (continued)
10 Accessory Provided Yes No Total Number of Viewing Ports Required: N/A

II Inlet Viewing Ports X Inlet Viewing Port Type: N/A

12 Inlet Viewing Port Locations: N/A

13 Inet Viewing Port N/A Width

1Dimensions: (inches) N/A Length
15 Internal Fire Suppression: X Fire Suppression System Description: N/A

16 1 Accessory Informanon I per bank

17 Vacumn-Relief Vent Assembly- X Number Required:

18 Vacuum-Relief Vent Assembly Setpoint: *

19 Vacuum-Relief Vent Assembly Manufacturer

20 Vacuum-Reief Vent Model Number N/A

21 Test w/Outlet Isolation Damper. X Damper Provided By: Others

22 See Note 7 Outlet Isolation Damper Type: N/A

23 Outlet Isolation Damper Size: N/A

24 Outlet Trnsition Ductwork: X Outlet Transition Ductwork Overall NA
25 Length: finches)

26 Outlet Transition Smallest inside N/A

27 Dimension:(inches) N/A

28 Outlet Transition Largest Inside N/A

29 Dimension: (inclses) N/A

30 Outlet Aerosol Test Port Cnstria. X Chatsenge Aerosol Connection Typo: *

31 See Note 8 Challenge Aerosol Connection Size:

32 Challenge Aerosol Connection Quantity: N/A

33 Outlet Viewing Ports: X Total Number ofViewing Ports Required: N/A

34 Outlet Viewing Port Type: N/A

35 Outlet Viewing Port Locaions: N/A Width

36 Outlet Viewing Port N/A ILngth

37 Dimensions: (inches) N/A

38 Differential Pressure Taps: X Diflerential Pressure Tap Size: (inches) 1/2-m. (See Note 3)

39 Drain Connection: See Note 9 X Drain Connection Size: (inches) I 1/2-in. (See Note 9)

40 Drain Connerion Valve: X Drain Connection Valve Size: (inchesi N/A

41 PVC Safe Change Bag Type:

42 UTILITY REQUIREMENTS
43 Eltemcal: (volts/phash/herez) N/A

44 Compressed Air: N/A

45 Intrumentaion Taps: 3_4nch SW

46 Pressurde/lak Test Porns*

47 Air/Acrosol Mixing Test Por*

40 NOTE: See Appendix 2 for locations of test ports SE.L.ER to provide aermsol injection and sampling lines from housing penetration to connection

49 point located on Appendix 2 sketches. Aerosol lines shall be muted outside housing through box stifTeners, so as not to project outside the

50 housing envclope, Aerosol injection and sampltng Lines shall be stainless steel pipe per specification 24590-WTP-3PB-P000-TS I1Z. or equal

53
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MR No.

HOUSING Data Sheet: 24590-QLMRA-MKHO-00002

24590-HLW-MAD-HOP-00010 Plant item No. Rev No.

24590-HLW-MK-HOP-HEPA-00001A 5

I Project RPP-WTP Bldg./Rm # HLW / H-0104 Manufacturer. Fianders /CSC

2 ProjectNo: 24590 Elevaton 0'-0"

3 Site: DOE Hanford Supporing 2459D-H LW-MKC-H OP-4l(J9 Manufacturer

4 Safety Classification SC Calculations 245904HLW-M6C-HOP-00013 Part No:

5 Seismic Category SC-I Associated 24590-HLW-M6-HOP-00010 Quantity Required

6 System No. HOP Drawings Quality Level Q

24590-LW-3YD-HOP-00001 e Remote Cage A it 4590-WTP-3PS-MKH-T0003

8 Deseripion: HLW Vessel Vent / Offgas Melter #1- Primary "Active" Housing En Appenix I. EQ

16

17
18
19

20

21

22

23

24

25
26

27

28

29

30
31
32
.33

34

35
36

37

38
39

40
41
42
41

Notes:

1.) Vendor to fill in data with (*) asterisk.

2.) Service Conditions, HOP OFF-GAS: Reference Cal:. 24590-WTP-M3C-HOP-00001, Melter Offgas and Liquid Effluent Definition. Stream No.HV232 (First IIEPA Inlet Gas):

The constituents off-gas (Based on a 3.5 MT/day meter basis):

Chemicals: Dose: Temperature = 61"C

N, = 69.6% CO - 4.82E+01 mg/m3 P - 2.21E-04 mg/m' Alpha = 2.26E-03 Bq/m' Dew PL Temp. 43.9'C

O'= 18.5% NO, I.04E-+03 ig/m' Nlll 3,60E+01 mg/rn Beta/Gamma
t
"=3.41E+01 Bqim' Density - 0.881 kg/nm'

Ar = 0.8% SO, 1.64E+0i mgim' Entrain of Solids = 3.95 ngim H-3 - 7.95E+03 Bq/m, Therm.Condct-27.81mWin

CO, = 0.6% CI= 5.52E-02 mg/m
t  C-14 = 3.87E+03 Bq/m3 Heat Cap 1.07 k3/kg-C

H,O = 10.4% F - 8 07E-02 mg/m 1-129 = 4.32E-02 Bq/m Relative Humidity = 44.4%

Ave. Mole Wt-= 27.9 g/mol

(1) Beta/Gamma dose excludes Viscosity 19.54 u]

Tritm, Carbon-14. and Iodine. Pressure = 875 mba

3.) Differential Pressure Tap: 1/2" Socket Weld. T-304L SS Half Coupling. Size of the hole penetrating housing pressure boundary at 1/8" diameter.

4.) Radiation Dose Rates for HLW R5 room H-0104 (Filter Cave), See CCN: 152094, Ref. Caic. 24590-HLW-Z0C-30-00016. Table 7-10.

5.) The thickness for the 12' dia. inlet / outlet connections on the filter housing and the ductwork supplied between the primary and secondary

filter housings shall be 0.18" thick (pipe per ASTM A312 or rolled and welded plate per A240).

6.) N/A denotes "Not Applicable".

7.) HEPA Housing has been credited to perform following a seismic event Therefore, the design is required to be Seismic Qualification Tested (i.e., shaker table test)

in accordance with 24590-WT-3PS-MH0-T0001. During shop test, conractor may use a temporary valve or blank -off plate.

Min. Housing Filter System Efficiencv: >/ = 99.7% (inclusive margin) per ASME AG-I TA-4634, prior to. dunng and following shake test

Observe and note efficiency reading on photometer during test.

HEPA Filter Seismic Qualification: ASME AG-1 FK-4300 and Equipment Qualification Data Sheet (Appendix I and Attachment A).

Pressure Boundary and Filter Sealing Surface Allowable Leakage: < 0.0005 saftm/cu. ft of test volume following seismic test

8.) Aerosol test ports include injection and sampling at each stage. See vendor submittal 24590-QL.POA-MKHO-00002-07-00100. 00111.00112 and 00118

for HOP HEPA Filter Housing end panel assembly details and overall dimension.

9.) Drain connection: I 1/2-in. NPT T-304L SST pipe nipple with cap, drain at low point in the plenum.

10.) Sealing materials and mechanism shall comply with ASME AG-1.

11.) Contents of this document are "Dangerous Waste Permit Affecting".

12.) Low carbon content alloy steel: "L' designated materials, i.e., Type 304L stainless steel, with a maximum carbon content of 0.030% shall be used for

pressure boundary matenals (exposed to the ofgas stream) that will be welded. Type 304 SST may be substtauted for items such as fasteners that wih not

be welded. Alternate materials may be proposed and accepted by the Bayer using the design submittal process.

Remarks: Modifications to the content of this datasheet shall be made by vendor submittal and are subject to Buyer's permission to proceed.
FOR AS-BUILT INFORMATION REFER TO VENDOR SUBMTTALS.
Blank data fields are not required to be completed.

44 SAFETY SCREENING/EVALUATION REQUIRED? IF YES PER 2459(i-WTP YES NO=
45 GPP-SRFG-002. E&NS SIGNATURE REQUIRED BELOW

Revised note 7 and added shaker table test notification.
46 Updated attached EEQ (Appendix 1) per latest templates

5 and with revised ISRS data and curves from coupled

47 analysis. HEPA Housing overall dimension per FCSC

SAdded note I I per DCN .4 - -- I 2 Pel 1fMPN.

& note 12, attached EEQ (Appendix 1) with RRS curves ICMsw
48 from coupled analysis and Safety Screening Evaluaton. 4P 0

4 9/24/P099 Revised Safety Class to SC and Quality Level to Q
Consolidate attachment "B' into Note 2. Revised Note 3

49 and 4. and added housing overall dimensions. Revised R.K. Ramos C. Meng ]Tuck LSolis Gerard Garcia
note 8 per vendor submittal 24590-QL-POA-MKH0-
00002-07-00100, 1It and 11.
Revised note 5 to incorporate 24590-WFP-SDDR-PROC

50 3 4/4/2005 05-00290 disposition. room no.. calc. no.. and M.Ordona _ A.Jocson _ LSolis

radiological dose. Deleted Attachment A. _

51 the Design 2on/ons0 n MOrdona DEG ladi Jala
________2 _ __2/_/2___ Sections and Seismic Category to SC-1 and Oualry Ievel M._rdna DEG ____di__ aa_ i

529 evnse te Lestgn Lonntons and l'eriorace Rating M.Ordona D.E.Green _ . Sanders

53 0 10122,'2002 Issued for Purchase David Rover _ A.C.Tan _ , Sanders
54 Rev, Date Description Originator E&NS Checker Reviewer Approver
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APPENDIX 1 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002
EQUIPMENT QUALIFICATION Data Sheet: Plant item No. Rev No.

24590-HLW-MAD-HOP-00010 24590-HLW-MK-lOP-HEPA-000IA 5
EQUIPMENT IDENTIFICATION:

2 Full Component Tag Number or BNI 24590-HLW-MK-HOP-HEPAl0001A Safety Classification
Stork Cndp Numher

3 Equipment Datasheet Number 24590-HLW-MKD-HOP-00010 EISC Ss
4 APC-PAM

5 Description HLW Vessel Vent / Melter #1 OfiGas Vent is a Primary and Seismic Category

6 Secondary HEPA Filter Housing configuration with a remote operat SC-1 SC-Il
Inlet / Outlet dampers (By Others). There are two parallel assemblies o

7 offgas filters containing two stages of HEPA filters in series to perform D SC-1I E SC-1V
high efficiency removal of sub-micron particulates from the heated SC-Ill Seismic Interaction only

9 Location (Facility I Building and HLW HOP Prmary HEPA Filter Housing 24590-HLW-MK-HOP-HEPA-0000lA is located inside
Room No.) Room H-104. at EL. 0'-0".

10 Safety Function(s) Provide confinement and protection against crush/impact events.
To provide filtration of the offgas to prevent releases that may result in consequences to the public, co-worker, and

_i_ ~facility worker above RES (Rad. Exposure Stid.) in the SRD (Safety Requirement Doc.).
22 _Source: 24590-WTP-PSAR-ESH-01-002-04 Section: 4.3.20.1

13 Equipment Safety Function Type X Passive Mechanical Active Mechanical Electncal

14 Seismic Safety Function Seismic Operability Requirements

15 XYes No X During Seismic Event After Seismic Event None

16
EQUIPMENT ENVIRONMENTAL QUALIFICATION (EEQ)

17 (Parameter values stated in this section do not include rocess conditions or operationallv induced conditions)

18 Classification of Environment X Mild Harsh Qualified Life (years) 40 Other
19 Parameter Prmtr Durationume

Parameters Type ? Units ae Duration nP Source Document Number
20Vle (number) Uocuents

21 Normal Ambients

22 High Temperature ("F) 113 Note 20 40 Years 24590-HLW-UOD-W I6T-00001

23 Low Temperature (*F) 59 Note 21 N/A 24590-WTP-DB-ENG-01-001, Table 12-1 (Plant moms)

24 High Relative Humidity (%RH) .00 Note 22 N/A 24590-HLW-UOD-Wl6T-00001
Condensmig

25 Low Relative Humidity (%RH) 5 Note 22 N/A 24590-HLW-U0D-Wl6T-0000W

26 High Pressure (in.-w.g.) 0 Note 23 N/A 24590-HLW-UOD-W]6T-00001

27 Low Pressure (in-w.g.) (-)1.4 Note 23 N/A 24590-HLW-UOD-WI6T-00001

28 Radiation Dose Rate (mRad/hr) 35,400 40 Years 24590-HLW-UOD-Wl6T-00001
I(Not__4- Aj(24590-HLW-Z0C-30-000l 6. See CCN 152094)

29 Plant ! Process Induced Vibration [] Yes X No

30 Additional Normal Information: None
31
32 Abnormal Ambients

33 High Temperature ("F) 126 8 hours/yr 24590-LW-U0N-W 6TF-0000I (for Duraon 5ee: 24590-
HLW-U0D-W16T-0000l. 1.4C)

34 Low Temperature (*F) 40 Note 21 N/A 24590-HLW-U0D-Wl6T-0000l

35 High Relative Humidity (%RH) Consine Note 22 N/A 24590-HLW-UOD-WI6T-00001

36 Low Relative Humidity (%RH) 6 Note 22 N/A 24590-HLW-UON-WI6T-00001

3? High Pressure (in.-w.g.) 4 Note 23 N/A 24590-HLW-UOD-Wl6T-00001

38 Low Pressure (in. -w.g.) (-)6.7 Note 23 N/A 24590-HLW-U0D-Wl6T-00001

39 Radiation Dose Rate (mRad/hr) 35,400 0 -- -ars 24590-HLW-UOD-Wl6T-00001

39 R o o(Natda34-A) (24590-HILW-ZOC-30-00016, See CCN 152094)
40 Exposure to Wet Sprinkler System Z Yes No NA

41 Additional Abnormal Information: None

42
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APPENDIX 1 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002

EQUIPMENT QUALIFICATION Data Sheet: Plant Item No. Rev No

24590-HLW-MAD-HOP-00010 24590-HLW-MK-HOP-HEPA-0001A 5
Parameter

I Parameters Type / Units Parametcr Duration Duration Units WTP Source Document Number

Vu tnumber_
2 Design Basis Events (DBE) Ambients

24590-HLW-UON-WI6T-0001 (For Duration See: 24590-

3 High Temperature (F) 135 1000 hours LW-UD-W16T-00001. lAD)

4 Low Temperature (IF) 40 Note 21 N/A 24590-HLW-UOD-WI 6T-0000I

5 High Relative Humidity (%RH) 482 hours 24590-HLW-UOD-WI6T-00001
Condensing

6 Low Relative Humidity (%RH) 6 1000 hours 24590-HLW-UON-Wl6T-00001

7 j1figh Pressure (in.-w.g.) 4 1000 hours 24590-HLW-UJD-WI6T-0000

8 Low Pressure (in.-w.g) (-)6.7 1000 hours 24590-HLW-U0D-W16T-0000:

24 590-HLW-UOD-W I 6T-0000 I
9 RiationDose Rate (mRad/hr) 35,400 0 hours (24590-1ILW-ZOC-30-00016. See CCN 152094)

10 Submergence [I] Yes No hours See Note 16

11 jCherncaL'Spray Exposure Yes X No hours 24590-HLW-UOD-W16T-00001

12 Additional DBE Information Note 25

13
14

16
17
19 DBE Chemical Exposure Details

19DBE Cheinmcal Types/Concentration
20 NONE
21

22
23 Electrical Inter 2ces Supporting the Safety Function
24 Power Supply Voltage (VAC. VDC) NA
25 Power Supply Frequency (Hz) NA

26 Power Connection Method NA
27 1 / O Signals to fromn Equipment NA
2S 10/O Connection Method NA
29

30 Mechanical Interfaces

31 Mounting Configuration (onentation) Note 13
32 Mounting Method (bolts, welds. etci *Note 13

33 Auxiliary Devices *Note 13

34

35 Equipment Seismic Qualification ( ESQI
Re erences ocuments Verston] eak

36 Parameters Title N eRemarks
Number Rvvn

37 WTP Seismic Desig S eismic Quatication of >cisnic Lategoy / 24590-WTP-3P-SS9-TOOI 2 N/A

38 Specification Equip. and Tanks

39 Specified Seismic Load SeeLW Filter Cave Coupled Simetural Analysis 24590-lLW-SOC-S 5T-0 108 OB Se Noni I6 and Attachment

40 Parameters A
41
42
43
44

45
46

47

41
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APPENDIX 1 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002

EQUIPMENT QUALIFICATION Data Sheet: Plant Item No. Rev No
24590-HLW-MAD-HOP-00010 24590-HLW-MK-HOP-HEPA-00001A 5

Equipment Qualification Notes and Additional Information
2

3
4

5
6

7

9

12

13
14

15

16

17
18
19
20

21

22

23

24

25

26

27

28

29
30
31
32

33

34

35

36

37
38

39

40

41

42

43

44

45

46

47

48

49

_50
51
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Notes: Continuation from page 3, Data Sheet:

13. * Data to be provided by SET I ER through the submittal process as required on the G-321-E form.
14. Note Deleted.
15. Note Deleted See Note 24 A & B.
16. Equipment submergence shall reference to the room postulated water depths and the actual equipment elevation from the floor. Remote HEPA

Filter Housing are supported by structural steel and elevated above the room flood heights of 1.58 ft.
17. Remote HEPA Filter Housing needs to be qualified for the external (Room H-0104 (R5/C5)) and internal (Off-gas constituents. See Note 2),

significant environment differences such as in room temperatures, pressures and radiation dose level (Rad dose could be above 34,500 mRad/hr)

that may affect the short term or long term ability of the equipment to perform its safety functions. Ihe interrelationship between
extenalintemal of the Remote HEPA Filter Housing environments has not been analyzed so the difference identified in the EQD represent

potential for extreme.
18. Nozzle loads and in-structure response spectra (ISRS) are provided by CSA (see AtLA). ISRS are suitable for seismic qualification of the filter

boxes by analysis. They are also provided for testing of the filters, but do not include a 1.4 factor for testing. or any other conservatis.

The curves are provided for 4% and 5% damping. ISRS data points are at the bottom support points of the boxes. In the nozzle load data,
live loads related to civil structural steel and are not directly involved with dating or fiter housing. The "thermal, normal' case is intended for
combination with seismic (if required). The "thermal, off-normal" applies to post-DBE conditions. Nozzle ISRS damn point locations are on the
nozzle centerline at the filter housing box face. Nozzle loads in Art. A do not include factors for conservatism. Magnitudes are enveloping for
all nozzles. Load components in Art. A ant defined as follows:

P = Axial T = Torsion

V2 - Shear along minor axis (vertical) M2= Moment about minor axis
V3 = Shear along major axis (horizontal) M3 = Moment about major axis

19. DOE Radioactive Materials Disclaimer:
Please note that source, special nuclear and byproduct materials, as defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
US Departnent of Energy (DOE) facilities exclusively by DOE actmg pursuant to its AEA authority. DOE asserts, that pursuant to AEA. it has sole and
exclusive responsibility and authority to regulate source, special nuclear, and byproduct materials at DOE-owned nuclear facilities. Information contained
herein on radionuclides is provided for process description purposes only.

20. For thermal aging. the high normal temperature shall be assumed to subsist for 40 years less the duration of the high abnormal temperature.
For any lesser qualified life, the normal and abnormal condition durations shall be assigned proportionally. The abnormal tempera=ne is stated
to subsist for a certain number of hours per year. Is shall be taken to subsist for this number of hours for each year of the qualified life.

21. The ability to provide the safety function at the low normal temperature. the low abnormal temperature or the low DBE temperature (whichever be
the lowest) shall be established by test. analysis, or operating expenence. The thermal aging at these respective low temperatures will be conservatively
covered by the thermal aging per note 20 above. Therefore, no duration is assigned for the low temperatures.

22. The ability to provide the safety function at the extremes of the normal and abnormal humidity conditions, taking into consideration the high and
low normal, and high and low abnormal, shall be established by test analysis, or operating experience. No duration is assigned for the normal and
abnormal humidity conditions.

23. If the performance of the safety funcuon of the equipment is affected by ambient pressure, the ability to provide the safety function at the extremes
of the normal and abnormal pressure conditions. taking into consideration the high and the low normal and the high and low abnormal pressures,
shall be established by test analysis, or operating experience. No duration is assigned to the normal and abnormal pressure conditions.

24 A. If the abnormal radiation dose rate is the same as the normal radiation dose rate, the normal radiation dose rate shall be assumed
to subsist for 40 years, or any lesser qualified life. and the duration of the abnormal radiation dose rate is "0."

B. If the abnormal radiation dosc rate is higher than the normal radiation dose rate, the abnormal radiation dose rate shall be assumed
to subsist for 40 years. or any lesser qualified life, and the duration of the normal radiation dose rate is -0."

25. The DBE conditions shall be taken to subsist for the stated number of hours following the qualified life of the equipment.
26. The values stated in this EQD are the ambients and do not include the therinodYnamic and radiation conditions unposed by the process fluids,

self-heating, etc. The data pertaining to process fluid and service induced parameters are to be taken into account where significant. such as
in thermal aging analyses. These data can be obtained from the equipment data sheets or the Equipment Specification.

27. Equipment that is to be istalled in inaccessible locations must be qualified tw a 40-year life without the need for maintenance or replacement



ATTACHMENT A MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002
EQUIPMENT QUALIFICATION Data Sheet:

24590-11L W-MAD-HOP-00010 Rev No.

.24590-11LW-MK-HOP-HEPA-00001A1 5

In-Structure Response Spectra (ISRS) and Nozzle Load: Based on24590-HLW-S0C-S15T-00108, Rev. B

System Load Case P I Kip V2 I Kip V3JKIp T/Kip-in M2/Kip-in M31Kip-in
DL ( Dead + Live) 0.12 2.94 0.04 6.7 1.2 5.4

Nozzle Load To (thernal, normal) 0.86 1.87 0.22 13.2 1.8 53
for HOP HEPA Ta (thmnnal. off-normal . .

Housing & Post DBE) 219 392 0.38 28.0 2.7

E (Seismic) 0.56 1.13 0.51 8.7 24 3.0

See Note 18 for definition of load components (P, V2, V3,. T, M2, & M3), load cases, and conservatism factors.

Filter Box Support ISRS:

Box Support ISRS, East-West, 4 & 5% Damping

1-

0.1 1 10 100

Frequency, Hz

Box Support ISRS. Vertical, 4 & 5% Damping

1-

0.1 1 10 100

Frequency. Hz

Box Support ISRS, North-South, 4 & 5% Damping

2

o

01 1 10 100

Frequency, Hz

Page 7 of 8
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Filter Box Support ISRS Data:
Direction: EW E NS N Vurt Ve

Damping: 4% 51Y 4% 5 4% 5.

Freq, Hz Accel, g Accel, Freq, Hz Accel, g Accel,J Freq, Hz Accel, g Accel,

0.30 0.13 0.12 0.30 0.13 0.1 0.30 0.105 0.1
0.94 0.60 0.55 1.00 0.64 0.6C 1.00 0.32 0.3
2.00 0.88 0.85 1.90 0.85 0.8C 2.40 0.77 0.73
5.30 0.88 0.85 6 0.85 0.8c 5 0.82 0.78

12 0.53 0.5C 10 0.85 0.8C 9 0.80 0.74
23 0.53 0.5C 12 1.10 1.0C 21 0.68 0.63
26 0.77 0.67 14 1.96 1.6E 33 0.43 0.4C

35 0.77 0.67 20 1.96 1.6 40 0.70 0.6
43 0.37 0.35 31 0.96 0.7 50 0.70 0.6

50 0.37 0.35 50 0.48 0.4'



MR No.
APPENDIX 2

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKH0-00002
Nozzle Location Sketch for Datasheet:

24590-HLW-MKD-HOP-00010 Plant item No. Rev No.

24590-HLW-MK-HOP-HEPA-00001A 5
HOP-HEPA-
PRIMARY OFFGAS
ME-TER *1 ACTIVE
-iEPA FIL TER HOUSING

ZNO2 N12

3'

TNL ET -"

ELEVATION VIEW OF HOP-HEPA-00001A

N11 N 1
A .- NO3 I N

N04 ND4

6" 6

HOP-HEPA-00001B HOP-HEPA-00001A
PRIMARY OFFGAS -PRIMARY OFFGAS
MELTER #1 STANDBY MELTER #1 ACTIVE
HEPA FILTER HOUSING INL7ET END HEPA FILTER HOUSING

Nozzle Desienations:
NOI: Housing inlet

N02: Injectionport

N03: Upstream static pressure.
N04: Downstream static pressure

NOL: Upstreamsample

N012: Downstrcam samplc

Page8of8
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REMOTE-CHANGE HEPA FILTER MR N.

HOUSING Data Sheet: 24590-QL-MRA-MHO-00002

24590-HLW-MAD-HOP-0001I Plant Item No. Re, No.

I 24590-HLW-MKHOP-HEPA-00002A 5
1 jProitctt RPP-WI'P JBldg.Akni ILW / U-8104 Manufacturer Flanders :CSC

2 Project No: 24590 flevation 0.411"
3 Site: DOE Hanford Supporting 24590-HLW-MKC-HOP-00009 Manufacturer

4 Safety Classification SC Calculations 24590-HLW-M6C-HOP-000 13 PartNo:

5 Seismic Categors SC-1 Assocated 24590HLW-M6HOP-0010 a Req

6 System No. HOP Dmwngs Quatty Level Q
7 System Desc 24s%_HLW-3YD-OP-00001 Spec. for Remote Change HEPA Filter 24590-wTP-3PS-MKH0-T0003

I___ __ 'Housine

8 Descripoon: HLW Vessel Vent / Offgas Melter #1- Secondary "Active" Homing stviAnmental Quabicatton! MILD

9 DESIGN CONDITIONS
10 ZontDesignTemperamnre-Sumer t F 113 db Inlet Temp. Design/Normal inlet Air Temp. 'F 187 143

11 Site Storage Conditions - Summer "F 113 db NA -b

12 Housing interter Chenical Exposure See Note 2

13 Site Storage Conditions - Winter "F (-)23 db Radiological Dose ivel per Hr (See Note 2 & 4) 35.4 Rad/Hr

14 Indoor Design Temperature -Winter *F 5) db Radiological Dose Level for Facility Ufe-4rvrs (See Note 2 & 1.24 X 1(0 Rod
15 PERFORMANCE RATING
16 Design Flow Rate (CFM) 4.000 Leakage Rate @ Design Fow & 4 SCFM

17 Mi. Operating Pressure (in we _ -166" Max Pressure (CFT

18 Min. Design Pressure (as w) (-)1249" Assembly Clean Pressure Drop ith Filters (in wc) 3.5"

19 Total Filter Openings Required I Weight with HEPA Filters (pounds)

20 No. Filters per Bank 2 Weight without HEPA Filters t iounds)

21 CONSTRUCTION
22 NOTE: This housing unit is paired with 24590 AIRFLOW I-

23 lTlW-MR-HOP-HEPA-00002B (Ref inlet Houstng 24590-HLW-MK-HOP-HEPA400002A outlet

24 datashect24590-IHLW-MAD-HOP-0O013), inlet Housing 24590-HLW-MK-HOP-HEPA-00002B outlet
orientation as show:P

25 PLAN VIEW

26 Design Housming Manufacturer. Flanders/CSC Design Housing Model Number.

27 Housmng Construcnon Method: All Welded Max. Housing Durn: h(t) See NoeS 11- ll W-

28 Housing Material: See Note 12 Type 304L Stainless Steel Ilousing Material Gauge:

29 Top Panel Material: See Note 12 1 ype 304L Stainless Steel Top Panel Matenal Gauge:

30 Structural Frame Material: See Note 12 Type 304L Stainiess Steel Structural Frame Features

31 inlet Plenum Total Volume- Outlet Plenum Total Volume

32 Inlet Position: (T op!Side. Side Outlet Position: I op/Sidle Side

33 Inlet Nozzle Dinensions: (incltes) 12 in. Diameter. nominal Outlet Nozzle Dimensions: (inches) 12 in. Diameter, nominal

See Note 5 & 8 See Note 5 & 8

35 Inlet Connection Type: Welded Outlet Connecuon Type: Welded

36 Inlet Flange Bolt Required: N/A Outlet Fiange Bolts Required N;A

37 Inlet Flange Bolt Si:e: N/A Outlet Fiange Bolt Size N/A

38 Inlet Flange Dolt Material: N!A Outlet Flange Bolt Material N/A

39 Inlet Flange Gasket Material: NfA Outlet Flange Gasket Materto NA

40 Paint and Finish Material NIA Paint and Finish Material Minimum luickness: N/A

41 HOUSING ACCESSORIES
42 Accessory Provided Yes N: Accessory information

43 Test w/lilet is-ation Damper. x Damper Provided By: Others

44 See Note 7 Inlet Isolation Damper Type: NiA

45 inlet Isolation Damper Sie 12" Nominal Diameter

46 Inlet Transition Ductwork: x Inlet Transition Ductwork NA
47 Overall Lngth: (inches)

48 Inlet Transiton Smallest N'A
49 inside Dimension: iches) NA

50 Inlet Iransition Larges[ NIA

5 Inside Dimension: tinches) NIA

52 inlet Aerosol Test Port Criteria X Ciallenge Aerosol Connection T y::

53 SeeNote 8 Chaliene Aerosol Connection Size:

54 Challentre Aerosol Connection (uantri
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REMOTE-CHANGE HEPA FILTER MR No.

HOUSING Data Sheet: 24590-QL-MRA-MKH0-00002

24590-HLW-MAD-HOP-00011 Plant Item No. Rev No.

24590-HfLW-MK-HOP-IHEPA-00002A 5
I Project: RPP-VrTP BldgJRm 4 HLW / H-0104 Manufacturer: Flanders /CSC
2 Project No: 24590 Elevation 0'-0"
3 Site: DOE Hanford Supporting 24590-HLW-MKC-HOP-00009 Manufacturer
4 Safety Classification SC Calculations 24590-HLW-M6C-HOP-00013 Part No:
5 Seismic Category SC-I Associated Qu-ty Required
6 System No. HOP Drawings Quality .velMI Q
7 System Desc. 24590-HLW-3YD-HOP-M0o Spec. for Remote Change KEPA bltfr 24590-WTP-3PS-MKH0-T0003

lloainn
S Dscip-imn HLW Vessel Vent / Offgas Melter #1- Secondary "Active" Homing vircosnental QuAhis maon: Mll

ISee Appendiu 1. EO
9 HOUSING ACCESSORIES (continued)
10 Accessory Provided Yes No Total Number of Viewing Ports Reqired: N/A
II Inlet Viewing Ports X Inlet Viewing Port Type: N/A
12 Inlet Viewing Port Locations: NIA

_3 Inlet Viewing Port N/A Width
14 Dimensions: (inches) N/A Length
15 Intemal Fire Suppression x Fire Suppression System Descrpion: N/A
16 Accessory Information
17 Vacuum-Relief Vent Assembly: X Number Required:

I IVacuun-Relief Vent Assembly Sepoint *

1 I Vacutum-Relief Vent Assembly Manufactrer:
20 Vacuum-Relief Vent Model Number N/A
21 Test w/Outles Isolation Dumper X Damper Provided By: Omers
22 See Note 7 Outlet Isolation Damper Type: N/A
23 Oudet isolation Damper Size: N/A
24 Outlet Transition Ductwork X Outlet Transition Ductwork Overall
21 Length: (inches) NA
26 Outlet Transition Smallest Inside N/A
27 Dunension:(inches) N/A
28 Outlet Transition Largest Inside N/A
29 Dimension: (inches) N/A
30 Outlet Aerosol Test Port Criteria: X Challenge Aerosol Connection Type:
31 See Note 8 Challenge Aerosol Connection Size:
32 Challenge Aerosol Connection Quantity: N/A
33 Outlet Viewing Ports: x Total Number of Viewing Ports Required: N/A
34 Outlet Viewing Part Type: N/A
35 Outlet Viewing Port Locations: N/A Width
36 Outlet Viewmg Pon N/A Lrtgth
37 Dimensions: (inches) N/A
38 Differenti l Pessure Taps: X Differential Pressure Tap Size: inches I 1/2-in. (See Note 3)
39 Drain Connection: See Note 9 X Drain Connection Size: (inches) I t/2-s. (Ste Note 9)
40 Drain Connection Valve: x Drain Connection Valve Size: (inches) N/A
41 PVC Safe Change Bag Type:
42 UTILITY REQUIREMENTS
43 |Electrical: ivolts/phase/hertz) N/A
44 Compressed Air- N/A
45 Intumentation Taps: 3/4-inch SW
46 Pressure/olak Test Ports

47 Air/Aerosol Mixing Test Port,

48

49

so

51

52

53
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MR No.

REMOTE-CHANGE HEPA FILTER

HOUSING Data Sheet: 24590-QL-MRA-MKHO-00002

24590-HLW-MAD-HOP-00011 "Plant Ien No.

24590-HLW-MK-HOP-HEPA-00002A 5
I Project: RPPWTP BidgJkm# HLW J H-0104 Manufacturer: Flanders /CSC

2 ProjectNo: 24590 Elevauon '-0"

3 Site. DOE Hanford Supporting 24590-HLW-MKC-HOP-00009 Manufacturer

4 Safety Classification SC Calculations 24590-HLW-M6C-OP-00013 Part No:

5 Seismic Category SC-- Associated 24590-HLW-M6-ROP-00I0 Quantity Required

6 System No. HOP Drawings ____________ ______ Quality .evel Q
7 System Desc. 24590-HLW-3YD-HOP-00001 t Remote Cha2nge [iEPA Filter 24590-WTP-3PS-MKH0-T0003

bnsyteonmental Qualiticatcrr Ml l)
8 Description: HLW Vessel Vent / Offgas Metter Il- Secnadary "Active" Housing Me Appeni I EQ o

Notes:

1.) Vendor to fill in data with (*) asterisk.

2.) Service Conditions. HOP OFF-GAS: Reference Cak. 24590-WTP-M3C-HOP-0000 1. Melter Offgas and Uquid Effluent Definition. Stream No.14V232 (First HEPA Inlet Gas):

The comrstuenns off-gas (Based on a 3.5 MTiday melter basis):

CO=4.82E+01mg/m'

NO= 1.04E+03mg/em'
SO, -1.64E+01 mg/m'

Cl=5.52-02 mg/m3

F = 8.07 E02 mg/ma)

P- 2.21O4rit'

Nil,-3.60E+0 Img/re
Entiain of Solids - 3.95 mg/m'

Dose:

Alpha = 2.26E-03 Bqiml

Beta/Garmma"+3.41E+l0 qIm'

H-3 = 7.95E-03 Bq/m'

C-14 =3.87E+03 Bqit'

1-129 4.32E-02 Bq/ml

Temperature = 61'C
Dew Pt- Temp.= 43.9"C

Density =0.881 kg/m'
Therm-Conduct=27.8 ImW/m-c

Heat Cap 1.07 kJ/kg-C

Relative Humidity - 44.4%

Ave. Mole Wi.= 27.9 gimol

(1) Beta/Gamma dose excludes Viscosity - 19.54 u

Trioum. Carbon-14. and lodne. Pressure= 175 mb

3.1 Differential Pressure Tap: 1/2" Socket Weld. T-304L SS Half Coupling. Size of the hole peneuting housing pressure boundary at 1/8" diameter.

4.) Radiation Dose Rates forrHLW R5 room H-0104 (FilterCave). See CCN: 152094. Ref. Cale. 24590-HLW-ZOC-30-00016. Table 7-10.

5.) The thickness for the 12" dia. islet / oudet connections on the filter housing and the ductwork supplied between the primary and secondary

filter housings shall be 0.16" thick (pipe per ASTM A312 or rolled and welded plate per A240).

6.) N/A denotes "Not Applicable.

7.) HEPA Housine has been credited to perform following a seismic event. Therefore. the design is required to be Seismic Qualiication Tested (i.e.. shaker table test)

in accordance with 24590-WTP-3PS-MKH0-T000 1. During shop test, contractor may use a temporary valve or blank -off plate.

Min. Housing Filter System Efficiency: >/ = 99.7% (inclusive margin) per ASME AG-1 TA.4634, prior to. during and following shake test.
Observe and note efficiency reading on photometer during test.
HEPA Filter Seismic Qualification: ASME AG-1 FK-4300 and Equipment Quallfication Data Sheet (Appendix I and Attachment Al.

Pressure Boundarv and Filter Sealing Surface Allowable I eakane: < 0.0005 scfin/cu. ft of test volume followin seismic test

8.) Aerosol test ports include injection and sampling at each stage. See vendor submittAl 24590-QL-P0A-MKHO-00002-07-00100, 00 111. 00 112 and 00 118

for HOP IEPA Filter Housing end panel assembly details and overall dimension.

9.) Drain connection: I 1/2-m. NPT T-304LSST prpe nipple with rup. dram at low point in the plenum

10.) Sealing materials and wechanism shall comply with ASME AG-1

11.) Contents of this document are "Dangerous Waste Permit Affecting".

12.) Low carbon content alloy steel: "L! designated materials. i.e., Type 304L stainless steel. with a maximum carbon content of 0.030% shall be used for

pressure boundary muaterials i exposed to the offgas stream) that will be welded. Type 304 SST may be substituted for items such as fasteners that will not
be welded. Ahernate materials may be proposed and accepted bv the Buyer using the design submital process.

Remarks: Modifications to the content of this datasheet shall be made by vendor submittal and are subject to Buyer's permission to proceed.
FOR AS-BUILT INFORMATION REFER TO VENDOR SUBMIrrALS.
IBlek dato fields are ne reotaired to be coenoleced.

44 SAFETY SCREENING/EVALUATION REQUIRED? IF YES PER24590-wr'- YES =X NO-
45 GPP-SREG-002. E&NS SIGNATURE REQUIRED BELOW

Revised note 7 and added shaker table test notificatne.

Updated attached EEQ (Appendix 1) per latest templates -Y
5 and with revised ISRS data and curves from coupled

47 analysis. HEPA Housing overall dimension per F/CSC

Addeo note I i per DCN 24590-HLW-MAN-HOP-L0001 L-IPJ A

& note 12. attached EEQ (Appendix 1) with RRS curve
from coupled analysis and Safety Screening Evaluasoc. &-260

4 9/24/2009 Revised Safety Class to SC and Quality Level to Q.
Consolidate attachment "B" into Note 2. Revised Nott 3

40 and 4. and added housing oversll dimensions. Revised LK Ramos C. Meng J.Tuck LSolis Gerard Garcia
note 9 per vendor submittal 24590-QL-POA-MKHO-

_002-07-00 00. 111 and 112.
Revised note 5 to incorporate 24590-WTP-SDDR-PROC-

50 3 4/4/2005 05-00290 disposition, room no.. mca. no., and M.Ordon_ AJocson L.Sois
radioiogical dose. Deleted Attachment A.
kevised U [ 7e ign Loditons. Perlormance ktn g

51 2 12i2/2003 Sections and Seismic Categorv to SC-1 and Quaitv Level M.Ordo _ __ DEG Hadi alah

52 1 9 vsed 9 0e uesgnlonditions atd t'Cerormanc .auni; M.Ord D.E.Green I. Sanders
section,

53 C 10/222002 Issued for Purchase David Royer AC.Tan _ I Sanders
54 Re, Dati Description Originator E&NS Checker Revieser Approver

Page 3of7?

Chemicals:
N, - 69.6%
O- 18-5%
Ar= 0.8%
CO- 0.6%
H0, - 10.4%
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APPENDIX 1 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002
EQUIPMENT QUALIFICATION Data Sheet: Plant Item No. Rev No.

24590-HLW-MAD-ROP-00011 -624590-HLW -MK-HOP-HEPA-00002A 5
EQUIPMENT IDENTIFICATION:

2 Full Component Tag Number or BN1 24590-HLW-MK-HOP-HEPA-00W02A Safety Classification
Stoek Cnde Number

3 Equipment Datasheet Number 24590-HLW-MAD-HOP-00011 XSC D SS
4 E APC-PAM

5 Description HLW Vessel Vent / Melter #1 Of[ilas Vent is a Primary and Seismic Category

6 Secondary HEPA Filter Housing configuration with a remote operated X SC-1 SC-1
nlet / Outlet dampers (By Others). There are two parallel assemblies of

7 offgas filters containing two stages of HEPA filters in series to perform D SC-1Il SC-IV
high efficiency removal of sub-nicron particulates from the heated D SC-Ill Seismic Interaction only

___C-______smic____ratioyoffgas.

9 Location (Facility / Building and HLW HOP Primary HEPA Filter Housing 24590-HLW-MK-HOP-HEPA-00002A is located inside
Room No.) Room H-104, at EL. 0'-0",
Safety Function(s) Provide confinement and protection against crush/impact events.

To provide filtration of the offgas to prevent releases that may result in consequences to the public, co-worker, and
1 _ facility worker above RES (Rad. Exposure Std.) in the SRD (Safety Requirement Doc.).
12 Source: 24590-WTP-PSAR-ESH-01-002-04 Section: 4.3.20.1

13 Equipment Safety Function Type Passive Mechanical [] Active Mechanical Electrical

14 Seismic Safety Function Seismic Operability Requrements

15 Yes E No X During Seismic Event X After Seismic Event None

16

17 EQUIPMJENT ENVIRONMENTAL QUALIFICATION ( EEQ)
(Parameter values stated in this section do not include process conditions or operationally induced conditions)

18 Classification of Environment X Mild Harsh Qualified life (years) L 40 []Other

Parameters Type / Units Parameter Durmtir Duration WTP Source Document Number
(number)

21 Normal Ambients
22 High Temperature (*F) 113 Note 20 40 Years 24590-HLW-UOD-Wl6T-00001

23 Low Temperature (*F) 59 Note 21 N/A 24590-WTP-DB-ENG-01-001, Table 12-1 (Plant rooms)

24 High Relative Humidity (%RH) Cn00sing Note 22 N/A 24590-HLW-UOD-Wi6T-00001

25 Low Relative Humidity (%RH) 5 Note 22 N/A 24590-HLW-UOD-Wl6T-00001

26 High Pressure (in.-w.g.) 0 Note 23 N/A 24590-HLW-UOD-W16T-0000 1
27 Low Pressure (in.-w.g.) (-1 .4 Note 23 N/A 24590-HLW-UOD-Wl6T-0000 1

28 Radiation Dose Rate (mRad/hr) 35,400 40 N cars 24590-HLW-UOD-Wl6T-0000 I
2 o dte 04- A) (24590-HLW-ZOC-30-00016. See CCN 152094)

29 Plant / Process Induced Vibration Yes X] No

30 Additional Normal Information: None
31
32 Abnormal Ambients

33 High Temperature ("F) 126 8 hours/yr 2490-kiLW-UUN-WODW-UIUi (kor Duration See: 24590-
HLW-UOD-W]6T-0000L1.4CAQ

34 Low Temperature (*F) 40 Note 21 N/A 24590-HLW-UOD-W16T-0000 1

35 High Relative Humidity (%RH) 100 Note 22 N/A 24590-HLW-U0D-Wt6T-00001
Condensmti

36 Low Relative Humidity (%RH) 6 Note 22 N/A 24590-HLW-UON-WI6T-00001

37 High Pressure (in.-w.g.) 4 Note 23 N/A 24590-HLW-UOD-WI6T-00001

38 Low Pressure (in.-w.g.) (-)6.7 Note 23 N/A 24590-HLW-UOD-Wl6T-00001

39 Radiation Dose Rate (mRad/hr) 35,400 0 ' ears 24590-HLW-U0D-W16T-00Ul
No( ANot,74- A (24590-HLW-ZOC-30-000i6. See CCN 152094)

40 Exposure to Wet Sprinkler System E Yes X No NA

41 Additional Abnormal information: None

42
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APPENDIX1 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002

EQUIPMENT QUALIFICATION Data Sheet: Plant Item No. Rev No.

24590-HLW-MAD-HOP-00011 24590-HLW-MK-HOP-REPA-00002A 5

Parameter

Parameters Type / Units Parameter Duration Duration Units WTP Source Document Number

Value (number)

2 Design Basis Events (DBE) Ambients
24590-HLW-UON-WI6T-00001 (For Duration See: 24590-

3 High Temperature (*F) 135 1003 hours HW-UoD-W16T-0001. 1.4D)

4 Low Temperature (F) 40 Note 21 N/A 24590-HLW-UOD-Wl6T-00001

5 High Relative Humidity (%RH) .00 482 hours 24590-HLW-U0D-Wl6T-00001
Condensing

6 Low Relative Humidity (%RH) 6 1000 hours 24590-HLW-UON-W] 6T-00001

7 High Pressure (mn.-w.g.) 4 1000 hours 24590-HLW-UOD-W 16T-00001

L Iw Pressure (in.-w.g.) (-)6.7 1000 hours 24590-HLW-UOD-WI6T-00001

24590-HLW-U0D-WI 6T-0000 I
9 Radiation Dose Rate (mRad/hr) 35,400 0 hours (24590-HLW-Z0C-30-00016, See CCN 152094)

10 Submergence D Yes X No hours SeeNote 16

11 Chemical/Spray Exposure Yes [ No hours 24590-HLW-U0D-WI6T-00001

12 Additional DBE Information Note 25

15
16
17
is DBE Chemical Exposure Details

19 DBE Chemical Types/Concentration
20 NONE

71

23 Electrical Interfaces Supporting the Safety function
24 Power Supply Voltage (VAC, VDC) NA
25 Power Supply Frequency (Hz) NA

26 Power Connection Method NA
27 I / 0 Signals to /from Equipment N A
2S I 10 Connection Method NA
29
30 Mechanical Interfaces
31 Mounting Configuration (orientation) * Note 13

32 Mounting Method (bolts, welds. etc) * Note 13

33 Auxiliary Devices * Note 13

34

35 Equipment Seismic Qualification ( ESQ)

36 Parameters Title keterencesfbocuments Version/ Remarks
Number Rnvygjn

37 WTP Seismic Design Seismic Qualification of Seismic Category 1/11 2459WTP-3PS-SS90-T000 2

38 Specification Equip. and Tanks NA

39 Specified Seismic Load HLW Filter Cave Coupled Structural Analysis 24590-HLW-SOC-SIST-00180 OB Ste Note 16 and
40 Parameters Attrlunicnt A
41

42

43-'
4.5

46

4-
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APPENDIX 1 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKH0-00002
EQUIPMENT QUALIFICATION Data Sheet: Plant Item No. Rev No.

24590-JILW-MAD-HOP-OO11 24590-HLW-MK-HOP-HEPA-00002A 5

Equipment Qualification Notes and Additional Information
2 Notes: Continuation from page 3, Data Sheet:
3 13. * Data so be provided by SELLER through the submittal process as required on the G-321-E form.
4 14. Note Deleted.
5 15. Note Deleted See Note 24 A & B.
6 16. Equipment submergence shall reference to the room postulated water depths and the actual equipment elevation from the floor. Remote HEPA
7 Filter Housing are supported by structural steel and elevated above the room flood heights of 1.58 ft
8 17. Remote HEPA Filter Housing needs to be qualified for the external (Room H-0104 (RS/C5)) and internal (Off-gas constituents. See Note 2),
9 significant environment differences such as in room temperatures, pressures and radiation dose level (Rad dose could be above 34,500 mRad/hr)
t0 that may affect the short term or long term ability of the equipment to perform its safety functions. The interrelationship between
I I external/internal of the Remote HEPA Filter Housing environments has not been analyzed so the difference identified in the EQD represent
1 I potential for extreme.
13 18. Nozzle loads and in-structurce response spectra (ISRS) are provided by CSA (see AtLA). ISRS are suitable for seismic qualification of the filter
14 boxes by analysis. They are also provided for testing of the filters, but do not include a 1.4 factor for testing, or any other conservatsm.
I1' The curves are provided for 4% and 5% damping. ISRS data points arc at the bottom support points of the boxes. In the nozzle load data.
16 live loads related to civil structural steel and arc not directly involved with ducting or filter housing. The "thermal, normal" case is intended for
17 combination with seismic (if required). The "thermal, off-norma applies to post-DBE conditions. Nozzle ISRS dams point locations are on the

nozzle centerline at the filter housing box face. Nozzle loads in AtLA do not include factors for conservatism. Magnitudes are enveloping for
19 all nozzles. Load components in At A are defined as follows:
20 P - Axial T -Torsion
21 V2 = Shear along minor axis (vertical) M2 = Moment about minor axis
22 V3 -Shear along major axis (horizontal) M3 - Moment about major axis
23 19. DOE Radioactive Materials Disclaimer:
24 Please note that source, special nuclear and byproduct materials, as defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
25 US Department of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA authority. DOE asserts. that pursuant to AEA. it has sole and
26 exclusive responsibility and authority to regulate source. special nuclear, and byproduct materials at DOE-owned nuclear facilities. Information containd
27 herein on radionuclides is provided for process description purposes only.
28 270. For thermal aging, the high normal temperature shall be assumed to subsist for 40 years less the duration of the high abnormal temperaure.
29 For any lesser qualified life. the normal and abnormal condition durations shall be assigned proportionally. The abnormal temperature is stated
30 to subsist for a certain number of hours per year. It shall be taken to subsist for this number of hours for each year of the qualified life.
31 21. The ability to provide the safety function at the low normal temperature, the low abnormal temperature or the low DBE temperature (whichever be
32 the lowest) shall be established by test, analysis. or operating experience. The thermal aging at these respective low temperatures will be conservatvety
33 covered by the thermal aging per note 20 above, Therefore, no duration is assigned for the low temperatures.
34 22. The ability to provide the safety function at the extremes of the normal and abnormal humidity conditions. taking into consideration the high and
35 low normal. and high and low abnormaL shall he established by test. analysis, or operating experience. No duration is assigned for the normal and
36 abnormal humidity conditions.
37 23. If the performance of the safety function of the equipment is affceted by ambientpressure, the ability to provide the safety function at the extremes
38 of the normal and abnormal pressure conditions, taking into consideration the high and the low normal and the high and low abnormal pressures,
39 shall be established by test. analysis, or operating experience. No duration is assigned to die normal and abnormal pressure conditions.
40 24 A. If the abnormal radiation dose rate is the same as the normal radiation dose rate, the normal radiation dose rate shall be assumed
41 to subsist for 40 years. or any lesser qualified life. and the duration of the abnormal radiation dose rate is "0."
42 B, If the abnormal radiation dose rate is higher than the normal radiation dose rate, the abnormal radiation dose rate shall be assumed
43 to subsist for 40 years. or any lesser qualified life, and the duration of die normal radiation dose rate is "0.
44 25. The DBE conditions shall be taken to subsist for the stated number of hours following the qualified life of the equipment.
45 26. The values stated in this EQD are the ambients and do not include the thermodynami and radiation conditions imposed by the process fluids
46 self-heating. etc. The data pertaining to process fluid and service induced parameters an: to be taken into account where significant, such as
47 in thermal aging analyses. These data can be obtained from the equipment data sheets or the Equipment Specification.
48 27. Equipment that is to be installed in inaccessible locations must be qualified to o 40-ycar life without the need for maintenance or replacement
49

50
51
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ATTACHMENT A MR No

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002
EQUIPMENT QUALIFICATION Data Sheet:

24590-HLW-MA)-HOP-OO1 1 Plant Item No.
245qoi~jL -MAD-OP-00I1 24590-FILW-MIK-HOP-HEPA-00002AI 5

In-Structure Response Spectra (ISRS) and Nozzle Load: Based on 24590--ljLW-SOC-Sl5T-00108. Rev. B

System Load Case P I Kip V2 I Kip V3 I Kip T /Kip-in M2 / Kip-in M3 I Kip-in
DL (Dead - Live) 0.12 2.94 0.04 6.7 1.2 5.4

Nozle Load To (thermal, normall 0.86 1.87 0.22 13.2 1.8 5.3
for HOP HEPA Ta (thermal, off-normal .

Housing &Ps B).9 39 3 80 271.

E (Seismic) 0.56 1.13 0.51 8.7 2.4 3.0

See Note 18 for definition of load components (P, V2, V3, T, M2, & M3), load cases, and conservatism factors.

Filter Box Support ISRS

Box Support ISRS, East-West, 4 & 5% Damping

0.5

.5

4

01 1 10 100
Frequency, Hz

Box Support ISRS, North-South, 4 & 5% Damping

2

g
.5

4

10001

Frequency, Hz

Filter Box Support ISRS Data:
Direction: EW E NS N Vert Ve

Damping: 4% 50 4% 50 4% 59
Freq, Hz Accel, g Accel. I Freq, Hz Accel, g Accel, I Freq, Hz Accel, g Accel,

0.30 0.13 0.12 0.30 0.13 0.12 0.30 0.105 0.1
0.94 0.60 0.55 1.00 0.64 0.6C 1.00 0.32 0.3C
2.00 0.88 0.85 1.90 0.85 0.8C 2.40 0.77 0.73
5.30 0.88 0.85 6 0.85 0.8C 5 0.82 0.78

12 0.53 0.5 10 0.85 0.80 9 0.80 0.74
23 0.53 0.5C 12 1.10 1.00 21 0.68 0.63
26 0.77 0.67 14 1.96 1.66 33 0.43 D.4C
35 0.77 0.6/ 20 1.96 1.66 40 0.70 0.6
43 0.37 0.35 31 0.96 0.70 50 0.70 0.6
50 0.37 0.35 50 0.48 0.45
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APPENDIX 2 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002
Nozzle Location Sketch for Datasheet:

24590-HLW-MKD-HOP-00011 Plant Iten No. Rev No.

24590-HLW-MK-HOP-HEPA-00002A 5
HOP-HEPA-
SECONDARY OFFGAS
/ MELTER #1 ACTIVE
HEPA FILTER HOUSING

NO5s

-N09

6 INLET

ELEVATION VIEW OF HOP-HEPA-00002A

7C N71

N -0

- P - H E P L- 0C 02A HOP -r-EPA --- 0 CC2E3
:DECONDARY' OFF3AS ._SCNAYOFFGA'S
%47 Tr-F '. ACTIVE ~MEE, -1 STANDBY
HEP A FILTER HOUSING HEGA FILTER HOUSN3

Nozzle Desionations:
N05: Injection port

NO,6: Upstream sample
N07: Upstream static pressure

N08: Downstream static pressure
N09: Downstream sample
NOIO. liousing Outlet
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ISSUED BY
F4PPDWTP PO

R11152133

REMOTE-CHANGE HEPA FILTER MR No.

HOUSING Data Sheet: 24590-QL-MRA-MKH-00002

24590-HLW-MAD-HOP-00012 Plant Item No. R N.

I 24590-HLW-MK-HOP-HEPA-0001B 5
I1project RPP-WTP BldgRn # HLW/H-0104 Manufacurer Flanders /CSC

2 Project No: 24590 Elevation 0'-0"

3 Site: DOE Hanford Supporting 24590-HLW-MKC-H0P-009 Manufacture' *

4 Safety Classification Sc Calculaions 24590-HLW-M6C-H0P-00013 Part No:

5 Seismic Category SC-1 Associated 24590-HLW-M6-HOP-00010 Quanurv Required

6 System No. HOP Drawings Qualiry Level Q

7 System Desc. 24590-HLW-3YD-HOP-0000t Spec. (or Remote Change HEPA Filter 2490-Wr-3PS-MKH6-T9003
Homen

Entviroomental Qualification: MILD
8 Description: HLW Vessel Vent / Offgas Melter #1- Primary "Standby" Housing Armendx Q8 See Appendix I EQ

9 DESIGN CONDITIONS
10 Zone Design Temperare- Summer *F 113 db InletTenpDesign/NormalinletAirTenp. *F 187 143

11 Site Storage Conditions - Summer "F 113 db NA wb

12 Housing Interior Chemucal Exposure See Note 2

13 Site Storage Conditions - Winier F (-)23 db Radiological Dosc Level per Hr (See Note 2 & 4) 35.4 Rad/Hr

14 Indoor Design Temperature - Winter *F 59 db Radiological Dose Level for Facility Lifce-4vrs (See Note 2 & 4 1.24 X 10' Rad

15 PERFORMANCE RATING
6 Design Flow Rawe (CFM) 4.000 1akage Rate @ Design Flow &

17 Min. Operating s (in we'i) 166" Max PressurE (CFtM) 4pond

18 Mi. Design Pressure (in w) (-) 24o" Assemblv Clean Pressure Drop with Filters (in .0t 3.5"

19 Total Fiber Openings Required 3Weight with IIEPA Filters tpounds) *

20 No. Filters per Bank 2 Weight without HEPA Filters (pounds)

2) CONSTRUCTION
2 NOTE Thishousigat is paewt24590 AIRFIDW 1D-

23 HLW-MK-HOP-HEPA-0000IA(Rcf. inlet Houssng 24590-HLW -MK-HOP--HEPA-00001B outlet

24 datasheet 24590-IILW-MA-1HOP-00010)- intet Housing 2459D-HLW-MK-HOP-HEPA-00001 A outlet
orientation as shown: PLAN VIEW

26 Design Housing Manufactuier: Flanders/CSC Design Housing Model Number-

27 Housing Construction Method: All Weldod Max. Housig Dim.: (in.) See Note 8 L Ff-

28 Housing Material: See Note 12 Type 304L Stainless Steel Housing Material Gauge:

29 Top Panel Material: See Note 12 Type 304L Stainless Steel Top Panel Material Gauge:

30 Structural Frame Material: See Note 12 Type 304L Stainless Steel Structural Frame Featires.

31 Inlet Plenum Total Volume. * Outlet Pienum Total Volume

32 Inlet Position: (Top/Side) Side Outlet Position: (Top/Side) Side

33 Inlet Nozzle Dinensions: (ches) 12 in- Diameter, nominal Outlet Nozzle Dimensions: (inches) 12 in. Diameter. nominal

34 See Note 5 & R See Note 5 & A

35 Inlet Connecuon Type Welded Outlet Conetseoen type Welded

36 Inlet Flange Boll Reqmired: N/A Gatlet Flange Bolts Required: N/A

37 Inlet Flange Bolt Size: N/A Outlet Flange Bolt Size. N/A

38 Inlet Flange Bolt Material: N/A Outlet Flange Bolt Material: N/A

39 Inlet Flange Gasket Material: N/A Outlet Flange Gasket Material N/A

40 Paint and Finish Matenal: N/A Paint and Finish Material Mininumn Thickness N/A

41 HOUSING ACCESSORIES
42 Accessory Pronided No Accessory Information

43 Test w/Inlet Isolation Damper X Damper Provided By: Others

44 See Note 7 Inlet Isolation Damper Type: N/A

45 Inlet Isolation Damper Size: 12" Nonuml Diameter

46 Inlet Transition Ductwork: x Inlet Transition Ductwork NA
47 Overall Length: (inches)

48 1Inlct Transition Smallest N/A

49 1iside Dimension: (inches) N/A

5 Inet Transition Largest N/A

51 Inside Dinension: (inches) N'A

52 Inet Aerosol Test Port Critera. x Ciaillngr Aerosol Connection Tyre-

53 See Note 8 Chaleig Aerosol Connection Size

54 Challenge Aerosol Connection Ouantin *

Page 1 of 8



REMOTE-CHANGE HEPA FILTER MR No.

HOUSING Data Sheet: 24590-QL-MRA-MKH0-00002

24590-HLW-MAD-HOP-00012 Plant Item No. Rev No.

24590-HLW-MK-HOP-HEPA-D0901B S
I Project: kPP-WTP BlgJRm 6 HLW / H-0104 Manufacturer: Flaiders /CSC

2 ProjectNO: 24590 Elevaton 0'"
3 Site. DOE Hanford Supporting 24590-HLW-MXC-HOP-W0009 Manufacturer

4 Safety Classification SC Calculations 24590-HLW-M6C-HOP-00D13 PartNo:

5 Seismic Category SC-1 Associated 24590-HLW-M6-HOP4O010 Quantity Required

6 System No. HOP Drawings QualityLevel Q
7 Syste Desc. 24590-HLW-3YD-HOP-001H r Remote Change REPA Filter 2459G-WnP-3PS-MKH0-T0003

8 Description HLW Vessel Vent/ Offgas Melter #1- Primary "Stadb" Housing Envn ea Ql c on:M

9 HOUSING ACCESSORIES (continued)
10 Accessory Provided Yes No Total Number of Viewing Ports Required: N/A

11 Inlet Viewing Ports X Inlet Viewing Port Type: N/A

12 Inlet Viewing Port Locations N/A

13 Inlet Viewing Port N/A Width
14 Dimensions: (mches) N/A Length
15 internal Fire Suppression: X Fire Suppression System Desenpton: N/A

16 1 Accessory Information 1 per bank

17 Vacuurm-Relief Vent Assembly. X Number Requmed:

I I Vacuum-Relief Vent Assembly Setpoint:

19 Vacuum-Rehtf Vent Assembly Manufacturer

20 Vacuum-Relief Vent Model Number. N/A

21 Test w/Outlet Isolarion Damper X Damper Provided By: Others

22 See Note7 Outlet Isolation Damper Type: N/A

23 Outlet Isolation Damper Size: N/A

24 Outlet Transition Ductwork: X Outlet I raitinen Ductvork Overall

25 Length: (mches)

26 Outlet Tramnsition Smallest Inside N/A
27 Dimension:(imches) N/A
28 Outlet Transition Largest inside N/A
29 Duension: (inches) N/A
30 Outlet Aerosol Test Port Criteria: X Challenge Aerosol Connection Type:

31 See Note 8 Challenge Aerosol Connection Size:

32 Challenge Aerosol Connection Quantity: N/A
33 Outlet Viewing Ports: X Total Number of Viewing Ports Required N/A
34) Outlet Viewing Port Type: N/A

Outlet Viewing Port Locations: N/A Width
36 Outlet Viewing Port N/A Length
37 Dimensions: (inches) N/A
38 Differential Pressure Taps: X Differential Pressure Tap Size: (inches) 1,2-in. (See Note 3,
39 Drain Cotnmcmon: See Note 9 X Drain Connection Size: ()nches) I 1/2-in. (See Note 91
40 Drain Counection Valve: X Drain Connection Valve Size: (inches) N/A
41 PVC Safe Change Bag Type:

42 UTILITY REQUIREMENTS
43 ElectricaLb (volts/pbaseiertz) N/A

44 Compressed Air N/A

45 lonumeantaon Taps: 3/4-inch SW

46 Pressure/L.eak Test Pors*

47 Air/Aerosol Mixinx Test Ports

48 NOTE: See Appendix 2 for locations of test ports. SELLER to provide aerosol injection and sampling lines from housing penetration to connection
49 point located on Appendix 2 sketches. Aerosol lines shall be routed outside housing through box stiffeners, so as not to project outside the
30 housing envelope. Aerosol injection and sampilmg hnes shall be stamiless steel pipe per specification 24590-WTP-3PB-P00G-TSl IZ, or equal.
51

52

53
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MR No.

REMOTE-CHANGE HEPA FILTER
HOUSNG Dta Seet:24590-QL-MRA-MKH0-00002HOUSING Data Sheet:

24590-HLW-MAD-HOP-00012 Plant ItemN Rev No
24590-HLW-MK-HOP-HEPA-00001B

I Project: RPP-WTP Bldg/Rm HLW/H-0104 Manufacturer. Flanders tCSC

2 Project No: 24590 Elevation 0'-0

3 Site: DOE Hanford Supportng 24590-IILW-MKC-HOP-00009 Manufacturer

4 Safety Classification SC Calculations 24590-H LW-M6C-HOP-00013 Part No:

5 Seismic Cate ory SC-! Associated 24590-IILW-M6-HOP-00010 Quantity Requred

6 System No. HOP Dra(ings Quality Level Q
System Desc. 24590-13LSpec. for Xemote ChAltge H EPA bilter W -3 MHt

7 System Dese. 24S90-ILW-3YD-H OP-00001 24590-WTP-3PS-M KOI-T0003

8 Description: HLW Vessel Vent / Ofga Melter #I- Primary "Stand by" Housing See Apoendix l. EO

Notes:
1.) Vendor to fil In data with (*) asterisk

2.) Service Conditions. HOP OFF-GAS: Reference Caic. 24590-WTP-'3C-HOP-0000 1. Meher Offgas and Liquid Effluent Definition. Siream No.HV232 (Fist HEPA Inlet Gas r

The constituems orf-gas (Based an a 3.5 Mlrday melter bist):

Chemicals: Dose. Temperature = 6 1"C

N- 69.6% CO = 4.2E+0-I gi.,' P- 2.21E-04 mg/m Alpha = 2.26E-03 Bq/m' Dew Pt. Temp = 43.9*C

10 18.5% NO, I 04E+03 mgmt NH 3.60E-01 mgm' Be/Gammat3.4lE+0l Bqtm3 Density = 0.881 kgmr

Ar 0.= % SO- 1.641F01 Img.' Earain of Solids = 3.95 mrm H-3 = 7.95E+03 Bqrm' Therm.Conducr=27.8 1mW

CO. = 0.6% Cl - 5.52E-02 mg'm C-14 3.87E+03 Bqrm Heat Cap 1.07 kt/kg-C

HO = 10.4% F = 8.07E-02 mginm 1-129 4.32E-02 Bqin' Relative Hutdtsy = 44.4%

Ave. Mole Wt - 27

(1) Beta/Gamma dose excludes Viscostry- 19.54a

Tritium. Carbon-14. and Iodine Pressur = 875 ma

3. Differential Pressure Tap: 1/2" Socket Weld. T-304LSS HalfCoupling. Size of the hole penetrating housing pressure bounday at 1/8" diameter.

4. Radiation Dose Rates for HLWR room H-0 104 (Filter Cave). See CCN: 152094. Ref Calc. 24590-lLW-ZOC-30-00016.i able 7- 10.

T The thicaness for the 12" dia. inlet; outlet conneetons on the fiker housing and the ductwork supplied between the pimary and secondarv

filter housings shall be 0.18" thick tpipe per ASTI A312 or rolled and welded plate per A240t

6.t N/A denotes "Not Applicable".

7.) HEPA Houine has been credited to perform following a seismic eeeM- Therefore. the design is required to be Seismic Qualification Tested (ie.. shaker table testi
as accordance with 24590-WTP-3PS-MKH0-T0001. Daring shop test. cenractor may axe a temporary valve or blank -offplate

Miin. llusn Filter System Efficiencl: >, = 99.7% (ielusive margin) per ASME AG-l TA-4634. petor to. during and following shake tes:.
Orrserve and note efficiency readirg on photometer during test.

HEPA Filter Seismic Qualification: ASME AG-1 FK-4300 and Equipment Qualification Data Sheet (Appendix I and Attachment A).

Pressure Boundary and Filter Sealing Surface Allowable Leakare: <0.0005 sclneco. ft Of test volume follawsMg seismic rest.

8.1 Aerosol test ports include miection and sampling at each stage. See vendor subnittal 24590-QL-PUA-MKHO-00002-07-0010000 111.00112 and 00 11

for HOP HEPA Filter Housing end panel assembly derails and overali damension.

9.) Drain connection: I 112-in. NTT T-304L SST pipe nipple with cap, drai at low point in the plenum.

10.) Sealing materials and mechanism shall compiv with ASME AG-1

11.) Contents of this document are "Dangermus Waste Permit Affectrg".

12.) Low earbon content alloy steel: "L" designated materals. i.e.. Type 304L stainless steel, with a maximum carbon contest of 0.030% shall be axed for

pressure boundary materials (exposed to the ofteos steam) that will oe welded. Type 304 SST may be substed for nems such as fasteners that will not

be welded. Alternate materials may be proposed and accepted by the Buyer using the design submittal process.

Remarks: Modifications to the content of this datasheet shall be made by vendor submittal and are subject to Buyer's permission to proceed.
FOR AS-BUILT INFORMATION REFER TO VENDOR SUBMITTALS.
Blank data fields are not required to be completed

m-c

9 girol
J'a-s

44 SAFETY SCREENINGIEVALUATION REQUIRED7 IF YES PER 24590-WTP- YES - X NO
45 GPP-SREG-002. E&NS SIGNATURE REQUIRED BELOW

Rev ised nowe 7 and added shaker table test noufication,
46 Updated attached EEQ (Appendix 1) per latest tecmpate

-ji /[Ci and with revised ISRS data and curves from coupled

47 analysis. IIEPA Housing overall danension per F/CSC.

Added note I I per DCN 24590-HLW-MAN-HOi'1-000 1 AM IX 2 PbK I 5TamjMa -r1A NIZZL TION.
& note 12. attached EEQ (Appendix I with RRS curves

40 from coupled analysis and Saferv Screening Evaluation

-4 9,24'2009 Revised Safety Class to SC and Qualiy Level to Q.
Consolidate attacatent "B' into Note 2. Revised Note 3

49 and 4. and added housig overall drensions. Revised R.K. RamrtO C. Mern J.Tuck L.Sohs Gerard Garcci
note 8 per vendor submittal 24590-QL-'OA-MKHO0

1 100002-07-00100. 111 and I 12
Revised note 5 to incorporatc 24590-.T.-SDDR-PROCC-

0 S 4;4'2005 05-00290 disposition. room no., calc o.. and M.Urdon_ A.Jocsor_ LSohb
radiological dose. Deleted Atachruent A.

5 ^ lZ2."003 Rsvised the Design Londutons. Pertotntoce Raurl; Crdon DEC -adi Jaa.
~~'~0 ~Sections and Seismic CaeRorv to SC-i and Oualioy LDvel

59202 keuedlerhesogn rnsmors and Peno/&2rnce kattn 1.0rdena D.E.Green -. Sancers

5-, PT10' 1)210 Issued I.rPurcraDavid Rover A.C.Tac _ I.Sanerm

Re, flate Description Originator E& S Checker Reviewer Apprver
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APPENDIX x MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKH-00002
EQUIPMENT QUALIFICATION Data Sheet: Plant Iem No.

24590-HLW-MAD-HOP-00012 Re N2459-HLWMAD-OP-0012 24590-HLW-MIK-HOP-HEPA-00001B 5
EQUIPMENT IDENTIFICATION:

2Fu Component Tag Number or BNI 24590-HLW-MJK-HOP-HEPA-00001B Safety Classification
__ tnekc ade Numher ___________________________

Equipment Datasheet Number 24590-HLW-MKD-HOP-00012 ISC SS
4 EAPC-PAM
5 Description HLW Vessel Vent / Melter #1 Offlas Vent is a Pinmary and Seismic Category
6 Secondary HEPA Filter Housng configuration with a remote operated

Inlet / Outlet dampers (By Others). There are two parallel assemblies oX SC-1 SC-1
7 offgas filters containing two stages of HEPA filters in series to perform SC-Ill SC-IV
8 high efficiency removal of sub-icron particulates fromt e SC- Seismic Interaction only

offgas.

9 Location (Facility / Building and HLW HOP Pnmary HEPA Filter Housing 24590-HLW-MK-HOP-HEPA-0000lB is located inside
Room No.) Room H-104, at EL. 0'-0".

1( Safety Function(s) Provide confinement and protection against crush/impact events.
To provide filtration ofthe offgas to prevent releases that may result in consequences to the public, co-worker, and

_ Ifacility worker above RES (Rad. Exposure Std.) in the SRD (Safety Requirement Doc.).12 Source: 24590-WTP-PSAR-ESH-l0 1-00244 Section: 4.3.20.1
13 Equipment Safety Function Type Passive Mechanical Active Mechanical Electrical

14 Seismic Operability Requirements
15 X Yes No lDuring Seismic Event After Seismic Event None
16

EQUIPMENT ENVIRONMENTAL QUALIFICATION (EEQ)
(Parameter values stated in this section do not include rocess conditions or operationally induced conditions)

is Classification of Environment X Mild Harsh Qualified Life vears) 40 Other

e TParameter rat DurationParameters Type / Units Units WTP Source Document Number
(numbher)

21 Normal Ambients
22 High Temperture (F) 113 Note 20 40 Years ,24590-HLW-U0D-WI6T-00001

23 Low Temperature (*F) 59 Note 21 N/A 24590-WTP-DB-ENG-01-001, Table 12-1 (Plant rooms)

24 High Relative Humidity (%RH) Note 22 N/A 24590-HLW-UOD-W 6T-0000 I
25 Low Relative Humidity (%RH) 5 Note 22 N/A 24590-HLW-UOD-WI6T-00001
26 High Pressure (in.-w.g.) 0 Note 23 N/A 24590-HLW-U0D-WI6T-0000
27 Low Pressure (in.-w.g.) (-)1.4 Note 23 N/A 24590-HLW-UOD-W) 6T-0000 1
28 Radiation Dose Rate (mRad/hr) 35,400 40 - 'cars 24590-HLW-UON-W 1T-00001

-- _ (_Not__ __ A_) (24590-HLW-ZOC-30-00016, See CCN 152094)
29 Plant / Process Induced Vibration Yes [X] No
30 Additional Normal Information: None

32 Abnormal Amibieuts-

33 High Temperature ("F) 126 8 hours/yr '4L9U-HLW U 6-001 Druration See"24597
I HLW-UOD-W 16T-00001. 1.4C)

34 Low Temperature (F) 40 Note 21 N/A 24590-HLW-U0D-Wl6T-00001

35 High Relative Humidity (%RH) C e Note 22 N/A 24590-HLW-UOD-WI6T-00001

36 Low Relative Humidity (%RH) 6 Note 22 N/A 24590-HLW-UON-WI6T-00001
37 High Pressure (in.-w.g.) 4 Note 23 N/A 24590-HLW-UOD-Wl 6T-00001
38 Low Pressure (in.-w.g.) (-)6.7 Note 23 N/A 24590-HLW-UDD-WI6T-00001

39 Radiation Dose Rate (mRad/hr) 35.400 0 ' cars 24590-HLW-UO--000 -SN 2
( ot2-4) (4590-HLTW-ZnC-30)-nnr06. SeeCCN 152094)

4C Exposure to Wet Sprinider System Yes Xn No NA
41 Additional Abnormal Information: None
42
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APPENDIX 1 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002

EQUIPMENT QUALIFICATION Data Sheet: Plant Item No. Rev No

24590-HLW-MAD-HOP-00012 24590-HLW-MK-HOP-HEPA-00001B 5

Parameter
1 Parameters Type / Units Parameter Duration IDuration Units V%1P Source Document Number

Value
(nmrmherl

2 Design Basis Events (DBE) Ambients

3 High Tcmnperase(IF) 135 1000 hours 24590-HLW-UON-WI6T-0000I (For Duration See: 24590-
HLW-U0D-W16T-0000I, 1.4D)

4 Low Temperature (*F) 40 Note 21 N/A 24590-HLW-U0D-WI6T-00001

5 High Relative Humidity (%RH) 100 . 482 hours 24590-HLW-UOD-WI 6T-0000 I
CondensEj

6 Low Relative Humidirv (%RH 6 1000 hours 24590-HLW-UON-WI6T-00005

7 High Pressure (in.-w.g.) 4 1000 hours 24590-HLW-UOD-WI6T-00001

9 Low Pressure (in.-w.g.) (-)6.7 1000 hours 24590-HLW-U0D-W16T-00001

24590-HLW-UON-WI 6T-0000 I

9 Radiation DoseRate(mRadhr) 35400 0 hours (24590-HLW-ZOC-30-00016. See CCN 152094)

10 Submergence Yes No hours See Note 16

11 Chemical/Spray Exposure L-] Yes x No hours 24590-HLW-U0D-WI6T-00001

12 Additional DBE Information Note 25

13
14
15

17
18 DBE Chemical Exposure Details

19 DBE Chemical Types/Concentration
20 NONE
821

,22

23 Electrical Interfaces Supporting the Safety Function
24 Power Supplv Voltage (VAC. VDC) NA
25 Power Supply Freauency (Hz) NA
26 Power Connection Method NA
27 1 / 0 Signals to /from Equipment NA
28 1 / 0 Connection Method NA
29

30 Mechanical interfaces
31 Mounting Configuration (orientation) *Note 13
32 Mounting Method (bolts, welds., etc) * Note 13
33 Auxiliary Devices * Note 13
34

35 Equipment Seismic Qualification (ESQ)

36 Parameters Title Keterencesocuments 'ersion/ RemarksI Number PReykii
37 WTP Seismic Design Seismue Quahuicauon o Seismic Category lI 2-
38 Scncification Equip. and Tanks - ubA

Spec Seismic Load HLW Filter Cave Coupled Stnuctural Anaivsis 24590-HLW-SOC-SI5T-00108 OB
40 Parameters Attachment A

43
-4
44
41,

47

46
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APPENDIX 1 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002
EQUIPMENT QUALIFICATION Data Sheet: Pant Iem No.R

24590-HEILW-MAD-IIOP-00012 I24590-HLW-MK-HOP-HEPA-00001B 5
Equipment Qualification Notes and Additional Information

_

t I

2 Notes: Continuation from page 3, Data Sheet:
3 13. * Data to be provided by S I ER through the submitial process as required on the G-321-E form.
4 14. Note Deleted.
5 15. Note Deleted See Note 24 A & B.
6 16. Equipment submergence shall reference to the room postulated water depths and the actual equipment elevation from the floor. Remote HEPA
7 Filter Housing are supported by structural steel and elevated above the room flood heights of 1.58 ft
8 17. Remote HEPA Filter Housing needs to be qualified for the external (Room H-0104 (RS/C5)) and internal (Off-gas constiuentx. See Note 2),
9 sigtificant environment differences such as in room temperatures, pressures and radiation dose level (Rad dose could be above 34.500 mRad/hr)
10 that may affect the short term or long term ability of the equipment to perform its safety functions. The interrelationship between
It externalmtenal of the Remote HEPA Filter Housing environments has not been analyzed so the difference identified in the EQD represent
12 potential for exteme.
13 18. Nozzle loads and in-structure response spectra (ISRS) are provided by CSA (see AtLA). ISRS are suitable for seismic qualification of the filter
14 boxes by analysis. They are also provided for testing of the filters, but do not include a 14 factor for testing, or any other conservatism.
15 The curves are provided for 4% and 5% damping. ISRS data points are at the boonom support points of the boxes. In the nozzle load data.
16 live loads related to civil structural steel and are cot directly involved with ducting or filter housing. The "thermal, normal" case is tntended for

combination with seismic (if required). The 'thermaL off-normal' applies to post-DBE conditions. Nozzle ISRS data point locauons are on the
nozzle centerline at the filter housing box face. Nozzle loads in Att A do not include factors for conservatism. Magnitudes are enveloping for

19 all nozzles. load components in Att. A are defined as follows:
20P -Axinl T = Torsion

21 V2 - Shear along minor axis (vertical) M2 = Moment about manor axis
22 V3 - Shear along major axis (horizontal) MS - Moment about major axis
23 19. DOE Radioactive Materials Disclaimer:
24 Please note that source, special nuclear and byproduct materials. as defined in the Atomic Energy Act of 1954 (AEA). ate regulated at the
25 US Department of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA authority. DOE asserts, that pursuant to AEA. it has sole and
26 exclusive responsibility and authority to regulate source, special nuclear- and byproduct materials at DOE-owned nuclear facilities. Information contained
27 herein on radionuclides is provided for process description purposes only.
28 20. For thermal aging. the high normsal temperature shall be assumed to subsist for 40 years less the duration of the high abnormal temperamre.
25 For any lesser qualified life, the normal and abnormal condition durations shall be assigned proportionally. The abnormal temperature is stated
30 to subsist for a certain number of hours per year. It shall be taken to subsist for this number of hours for each vear of the qualified life.
3t 21. The ability to provide the safety function at the low normal temperature. the low abnormal temperatumre or the low DBE temperature (whichever be
32 the lowest) shall be established by test, analysis, or operating expenirce. The thermal aging at these respecttve low temperatures will be conservatively
33 covered by the thermal aging per note 20 above. Therefore, no duration is assigned for the low temperatures.
34 22. The ability to provide the safety function at the extremes of the normal and abnormal humidity conditions. taking into consideration the high and

_35 low normal. and high and low abnormal, shall be established by test. analysis. or operating experience. No duraton is assigned for the normai and
36 abnormal humidity conditions.
37 23 If the performance of the safety function of the equipment is affected by ambient pressure. the ability to provide the safety function at the extremes
38 of the normal and abnormal pressure conditions, taking into consideraion the high and the low normal and the high and low abnormal pressures-
39 shall be established by test, analysis. or operating experience. No duration is assigned to the normal and abnornal pressure conditions.
40 24 A. If the abnormal radiation dose rate is the same as the normal radiation dose rate, the normal radiation dose rate shall be assumed
41 to subsist for 40 years. or any lesser qualified life, and the duration of the abnormal radiation dose rate is "0."
42_ B. If the abnormal radiation dose rate is higher than the normal radiation dose rate, the abnormal radiation dose rote shall be assumed
43 to subsist for 40 years. or any lesser qualified life, and the duration of the normal radiation dose rate is "0."
44 25. The DBE conditions shall be taken to subsist for the stated number of hours following the qualified life of the equipment.

26. The values stated in this EQD are the ambients and do not include the thermodynamic and radiation conditions imposed by the process fluids.
self-heatng. etc. The data pertaining to process fluid and service induced parameters are to be taken into account where significant. such as

47 in thermal aging analyses. These data can be obtained from the equipment data sheets or the Equipment Specification.
27. Equipment that is to be installed in inaccessible locations must be qualified to a 40-year life without the need for maintenance or replacement.

49

50

511
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ATTACHMENT A MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002
EQUIPMENT QUALIFICATION Data Sheet:

24590-HLW-MAD-HOP-00012 Plan: Item No. Rev No.

24590-HLW-MK-HOP-HEPA-00001B 5

In-Structure Response Spectra (ISRS) and Nozzle Load: Based on 24590-HLW-SOC-S15T-001 08, Rev. B

System Load Case P / Kip V21 Kip V3 / Kip T I Kip-in M2 / Kip-in M3 I Kip-in
DL (Dead+ Uve) 0.12 2.94 0.04 6.7 1.2 5.4

Nozzle .oad To (thermal. normal) 0.6 1.87 0.22 13.2 1.8 5.3
for HOP HEPA 'I 9hermal, 2omel .I..I

Housing & Post DBE 1 3.92 0.3 28.0 2.71

E (Seismic) 0.56 1.13 0.51 8.7 2.4 3.0

See Note 18 for definition of load components (P V2 V3 T M2 & M3), load cases. and conservatism factors.

Filter Box Support ISRS

Box Support ISRS, East-West, 4 & 5% Danping

g

0.1

rill

10

Frequency, Hz

___Hi2
100

Filter Box Support ISRS Data:
Direction: EW E NS N Vert Ve

Damping: 4% 5i1 4% 5. 4% 59

Freq, Hz Accel, g Accel, Freq. Hz Accel, g Accel, Freq. Hz Accel, g Accel,

0.30 0.13 0.12 0.30 0.13 0.1 0.30 0.105 0.1
0.94 0.60 0.55 1.00 0.64 0.61 1.00 0.32 0.3C
2.00 0.88 0.85 1.90 0.85 0.8C 2.40 0.77 0.73
5.30 0.88 0.85 6 0.85 0.8C 5 0.82 0.78

12 0.53 0.5C 10 0.85 0.8C 9 0.80 0.74
23 0.53 0.5C 12 1.10 1.0C 21 0.68 0.63
26 0.77 0.67 14 1.96 1.6E 33 0.43 0,4C
35 0.77 0.6- 20 1.96 1.6E 40 0.70 0.6
43 0.37 0.35 31 0.96 0.7 50 0.70 0.6
50 0.37 0.35 50 0.48 0.4

I
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Box Support ISRS. North-South, 4 & 5% Danping

0.1 1 10 100
Frequency, Hz

Box Support ISRS, Vertical, 4 & 5% Damping

0.1 1 10 100

Frequency. Hz

, ,I , , 1,
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APPENDIX 2 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002
Nozzle Location Sketch for Datasheet: 

Rev No
24590-HLW-MKD-HOP-00012 Pa ' NN

24590-HLW-MK-HOP-HEPA-00001B 5
HOP-HEPA
PRIMARY OFFGAS
MELTER #1 STANDBY
HEPA FILTER HOUSING

iNL ~T

ELEVATION VIEW OF HOP-HEPA-00001B

CN

NC

Q

-~ I

, y v

N 0

HOP-HEPA-00001 B
PRIMARY OFFGAS
MELTER #1 STANDBY
HEPA FILTER HOUSING

%

6

HOP
PRI
MEL
HEP

-HEPA-00001A
MARY OFFGAS
TER #1 ACTIVE
A FILTER HOUSING

Nozzle Designations:
NOI: Housing inlet
N02: Injection port
N03 Upstream stauc pressure.
N04: Downstream static pressure

NOL: Upstreamsample
NO 12: Downstream sample

Page 8 of 8
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HitlLmWTP PDC R11162134

REMOTE-CHANGE HEPA FILTER MR No.

HOUSING Data Sheet: 24590-QL-MRA-MKHO-00002

24590-HLW-MAD-HOP-00013 PlantItem No. Rev No,

24590-HLW-MK-H0P-HEPA-00002B 5
I Proiect: RPP-WTP Bdg/Rm # HLWIIH-11104 Manufacturer Flanders/CSC

2 ProtJectNo: 245911 Flevaon 0'-0"

3 Site: DOE Hanford Supporting 24590.HLW-MKC-HOP-00009 Manufacturer

4 Safety Classification SC Caklations 24590-HLW-M6CIOP-0013 Port No:
5 Seismic Category SC-1 Associated 2459-HLW-M6-HOP-00010 Quantity Required

6 SystemNo. HOP 1Dr...s Quality Level Q

7 System Desc. 24590-HLW-3YD-HOP-00001 p r Remote Lhange HEPA kifter 24590-WrP-3PS-MKH-T0003

onvironnieinal Quaslitcation: MILLD
8 Description: HLW Vessel Vent/ Offgas Melter #1- Secondary "Standby" Housing Se Apen dix 1. EQ

9 DESIGN CONDITIONS
10 Zone Design Temperature- Summer "F 113 db Inlet Temp. Design/Normal inlet Air Teip. "F 17 143

11 Site Storage Conditions - Summer *F 113 db NA wb

12 Housing imerior Chemical Exposure See Note 2

13 Site Storage Conditions - Winter "F (-)23 db Radiological Dose Level per Hr (See Note 2 & 4) 35.4 Rad/hIr

14 Indoor Design Temperature - Winter "F 5o db Radiological Dose Le cl for Facility fe-40yrs (See Note 2 & 1.24 X 10' Rad

15 PERFORMANCE RATING
16 Design Flow Rate (CFM) 4. O Leakage Rate @ Design Flow & 4 SCFM

17 Mat. Operatng Pressure (in wec) (-)166" Max Pressure (CFM)

I8 Min Design Pressure (in we) (-)249" Assembly Clean Pressure Drop with Filters (in wu) 3.5"

19 Total Filter Openings Required 3 Weight with HEPA Filters (pounds)

20 No. Filters per Bank 2 Weight without HEPA Filters (pounds)

21 CONSTRUCTION

NOTE: This housing unit is paired with 24590 IRFLDW i-+

23 HLW-MK-HOP-HEPA-00002A (Ref iniet tOsingflt24590-HLW-MK-HOP-HEPA-00002A Outlet

24 datasheel 24590-HLW-MAD-HOP-0001 . inlet Housing 24590-HLW-MK-HOP-HEPA-01002B outlet
orientation as shown: PLAN VIEW

26 Design Housing Manufacturer: Fladers.CSC Design Housming Model Number

27 Housing Constmction Method: All Welded Max. Housing Dun.: (iol See Note F L W=

28 Housing Material: See Note 12 Type 304L Stainless Siemi Housing Material Gauge.

29 Top Panel Material: Sec Note 12 Type 304L Stainless Steel Top Panel Material Gauge:

30 Structural Frame Material: See Note 12 Type 3041. Stainless Steel Structural Frame Features:

31 Inlet Plenum Total Volume; * Outlet Plenum Total Volume

32 Inlet Position. (Top/Side) Side Outlet Position: (Top/Side) Side

33 Inlet Nozele Dimensions: (inches) 12 in. Diameteer. nominal Outlet Nozzle Diensions; liches) 12 in. Diameter. nominal

34 See Nate 5 & X See Note 5 & 8
35 Inlet Comection Type Welded Outlet Conneetion Type: Welded

36 Inlet Flange Bolt Required NJA Outlet Flange Bolts Required NjA

37 Inlet Flange Bolt Size: N/A Outlet Flange Boh Size: N/A

38 inlet Flange Bolt Material: N/A Outlet Flange Bolt Material: N/A

3Q Inlet flange Gasket Material: N/A Outlet Flange Gasket Material: N/A

40 Paint and Finish Matoria'. N/A Paint and Finish Material Mimmum I hickness N/A

41 HOUSING ACCESSORIES
42 Accessory Proided Yes No Accessory Informacon

43 Test w/Inlet Isolation Damper: X Damper Provided By: Others

44 See Note 7 Inlet Isolartion Damper Type: N/A

45 Inlet Isolation Damper Size 12" Nommal Diameter

46 Inlet Transition Ductwork: X Inlet Transition Duetwork NA

47 Overall Length: indies)

48 Inlet Transition Smaliest N/A

49 inside Dirnension: (inches) NiA

5C Inlet Transition Largest N/A

51 Inside Dimension: (inches) N;A

52 Inlet Aerosol Test Port Criteria x Challenge Aerosol Connecron 1 vpe
53 See Note 0 Challengr Aerosol Coniectin Size

54 Chaleny Aerosol Connecton Quanti
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REMOTE-CHANGE HEPA FILTER MR No.

HOUSING Data Sheet: 24590-QL-MRA-MKHO-00002

24590-HLW-MAD-HOP-00013 Plant ItemNo. R

24590-HLW-MX-HOP-HEPA-00002B I 5
I Prjt: RPP-WTP _ Bldg_:Rme HpLW/p-0104 Manufacturer Flanders/CSC

2 Project No: 24590 Elevation 0'-0"
3 Site: DOE Hanford Supporting 2459WHLW-MKC-HOP-00009 Mazarfacturer *

4 Safety Classificaurin SC Calculations 24590-HLW-M6C-HOP-00013 Part No:
5 Seismic Category SC-1 Associated 24590-HLW-M6-HOP400010 Quantity Required

6 System No. HOP Drawings Quality Level Q
7 JSysem Desc. 2459WHLW-3YD.HOP-"0001 bpm ter Ikemole Change HEPA Fdker 24590-WTrP-3PS-MXH0-TV003

8 IDescripticn: HLW Vende Vast / Offgw hMafter #I- Secondary "Staind by" Housing SEne Appenix Q1. iiaui WE

9 HOUSING ACCESSORIES (continued)
10 Accessory Provided Yes No Total Number of Viewing Ports Required- N/A
11 Inlet Victg Ports X Inet Viewing Pon Type: N/A
12 let Viewing Port Locations: N/A

1Inlet Viewing Port N/A Width
14 Dimensions: (inches) N/A Length
15 Internal Fire Suppression: X Fire Suppression System Description: N/A
16 Accessory Information I per bank

17 Vacuum-Relief Vent Assembly: X Number Required:
It Vacuum-Relief Vent Assembly Setpoint
19 Vacuum-Relief Vent Assembly Manufacturer. *

20 Vacuum-Relief Vent Model Number: N/A

21 Test w/Outlet isolation Damper X Darper Provided By: Others

22 See Note 7 Outlet isolation Damper Type: N/A

23 Outlet Isolation Damper Size: N/A

24 Outlet Transition Ductwork: X Outlet Tiransinon Ductwork Overall NA

25 Length; (inches)

26 Outlet Transition Smallest Inside N/A

27 Dimeasion-(imces) N/A

25 Outlet Transition largest inside N/A

29 Dimension: (inches) N/A

30 Outlet Aerosol Test Port Cnteria: X Challenge Aerosol Connection Type: *

31 See Note 8 Challenge Aerosol Connection Size: *

32 Challenge Aerusol Connection Quantity- N/A

33 Outlet Viewig Ports: X Total Number of Viewing Ports Required: N/A

34 Outlet Viewing Port Type: N/A

35 Outlet Viewing Port Locations N/A Width

36 Outlet Viewmg Port N/A Length

37 Dinensions: (inches) N/A
38 Differential Pressure Taps: X Differential Pressure Tap Size: f inches) 1/2-in. (See Note 3)
39 Drain Connection: See Note 9 X Drain Connection Size: (inches) I 1/2-in. (See Note 9)

40 Drain Connecion Valve: X Dram Connecton Valve Size: (inches) N/A

41 PVC Safe Change Bag Type:

42 UlJLfTY REQUIREMENTS
43 Electrical: (volts/phase/hertz) N/A

44 Compressed Air N/A

45 Intunentation taps: 3/4-inch SW

46 Pressure/Leak Test Ports *

47 Air/Aerosol Mixing Test Ports *

40 NOTE: See Appendix 2 for locations of test ports. SELLER to provide aerosol injection and sampling lines from housing penetration to connection
49 point located on Appendix 2 sketches. Aerosol lines shall be routed outside housmg through box stiffeners. so as not to project outside the
50 housing envelope. Aerosol injection and sampling loes shall be stainless steel pipe per specification 24590-WsTP-3PB-POOO-TS I IZ. or equal,
52

53
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MR No.

REMOTE-CHANGE HEPA FILTER
HOUSNG D ta Seet:24590.-QL-MRA-MKHf0-00002HOUSING Data Sheet:

24590-HLW-MAD-HOP-00013 Plan Item NR
24590-HLW-MK-HOP-HEPA-00002B

I Propect: RPP-WTP Bldg /km 6 IILW /H-0104 Manufacturer Flanders /CSC

2 ProjectNo: 24590 Elevation 0__0_ _1

3 Site: DOE Hanford Supporting 24590-HLW-MKC-HOP-00009 Manufacturer

4 Safety Classincation SC Calculations 24590-IlLW-M6C-HOP-00013 Part No:

5 Seistnic Category SC-I Associated 259I1LWM6-HOP-(0I0 Quantity Required

6 System No. HOP rawmgs ______________
6 System No. HOP Dnrwtng~s 'pec. for Remot, Chang~e HEPA liter psiLelQ

7 System Desc. 24590-IlLW-3YD-HOP-00001 f 24590-WTP-3PS-MKII0-T003
---nitonmeal QualtcatOtt. MIEUD

0 Descnption: HLW Vessel Vent / Offgas Melter 1- Secondary "Stand y" Housing Sec Appendix 1. O
I Notes:
0 1.) Vendort fill ndataswithtl asteisL.

LI 2.) Service Conditions. HOP OFF-GAS: RefereneCalc. 2459(-WTfP-M3C-ll0P-0000l. Melter Offgas atd Liquid Effluent Deftinion. Stream No.HV232 (Ftst HEPA Inl

1 Tbe constituents off-gas (Based on a 3.5 MT/day moher basis):

13 Chemicals: Dose Temperature = 61"C

14 N= 696% CO=4.82E+0li mg/me P = 2.21 E-04 ragin Alpha = 2.26E-03 Bq/nm Dew PL Temp - 43

15 0- 18.5% NO,- 1.04E+03 ms:n NH-= 3.60E+01 inglin Bcta/Gammaih3.41E+01I Bqsi' Density = 0.881 kg?

6 As = 0.9% SO, = 1.64E+01m-gim Entrain of Solids =3.95 mgm' H-3 = 7.95E+03 Bm Ther-.Conduct=27

17 CC) = 0.6% Cl=5.52E-02 mosm' C-14= 3.87E,+03 Bqm' Heat Cap 1.07 kJ/k

HO - 10.4% F = 8.07E-02 mg/in' 1-129= 4,32E-02 Bq/me Resatve Humidiy"

19 Ave. Mole Wtm 27

20 (1) Beta/Ganma dose excludes Viscosity = 19.54 1

21 Tntium. Carbon-14. and lodine. prensur = 87 mba

22 3.) Differential Pressure Tap: l/2" Socket Weld. T-304LSS Half Coupling. Size of the bole penetrating housing pressure boundary at I/S" diameetr.

23 4.) Radiation Dose Rates for HLW R5 room H-0 104 (Filter Cave). See CCN: 152094. Ref. CaL. 24590-HLW-ZOC-30-000 16. Table 7-10.

24 5.) The thickness for the 12" dia. inlet f outlet connections on the filter housing and the ductwork supplied between tle prtuarv and secondarv

25 filter housings shall he 0.10" thick (pipe per ASTMI A3 12 or tolled aod swcked plate per A240).

26 6.) N/A denotes "Not Applicable.

27 7.) HEPA Housing has been credited to perform following a seismic event. Therefore, the design is required to be Seismic Qualification Tested (i.e.. shaker table test)
20 in accordance with 24590-WTP-3PS-MKHO-T00 1. During shop test. contractor may use a temporary valve or blank -off plate.

29 Min. Housing Filter System Efficiencr: >, = 99.7% (inclusive margm) per ASME AG-I TA-4634. prior to. during and following shake test.

3' Observe and note cfficieoc reading on photometer during test.

31 HEPA Filter Seismic qualification: ASME AG-I FK-4300 and Equipment Qualification Data Sheer (Appendin I and Attachment Al.

3 Pressure Boundary and Filter Senlin- Surface Allowable Leakage: < 0.0005 scfmcu. ht of test volume folloswitg seismic test.

33 8.) Aerosol test ports include injoeon and sampling at each staec. See vendor submittal 24590-QL-POA-MKHO-00002-07-00100, 00111. 00 112 and 00 118
for HOP HEPA Filter Housing end panel assembly details and overall dunension.

357 9.1 Drain connection: I 1/2-m. NPT T-304L SST pipe nipple with cap, drain at low point in the plenum

36 10.) Saling materials and mechanism shall comply with ASME AG-).

S11.1 Contents of this document are "Dangerous Waste Permit Affecting".

"I I2.1 Low carbon content alloy steel: "L" designated materials. sc.. Type 
3
14L stainless steel. with a maximum cat-xm content of 0.030% shall be used for

39 pressure boundary matertals (exposed to the offgas stream that rill be welded. Type 304 SST may be substituted for items such as fasteners that till not

40 be welded. Alternate materials may be proposed and accepted by the Huyer using the desisn submittal process.

41 Remarks: Modificationsto the content of this datasheet shall be made by vendor submittal and are subject to Buyer's permission to proceed.

FOR AS-BUILT INFORMATION REFER TO VENDOR SUBMITTALS.

41 blank data fields are not required to be conleted

IGas:

.9VC

.8lmW/m-c

g-C
= 44.4%

.9 gimo)
Pa-v

ar

44 SAFE-rY SCREENING/EVALUATION REQUIRED? IF YES PER 2459Ll-WtlP- YES = X NO -
45 GPP-SREG-002. E&NS SIGNAT URE REQUIRED BELOW_

Revised note 7 and added shaker table test oUtilicastosc
45 .Updated attached EEQ (Appendix l) per latest templates

5 ~and with revised ISRS data and curves from coupled
analsis, HEPA Housing overall duension per F.'CSC.

Ade note 1i per DCN 24590-1lLV-MiAN-HOP-i30d ! 2 T TN p5 I, &.MS1 & Mr .
& note 12. attched EEQ (Appendix 1) with RRS cures

46 from coupled analysis and Safetv Screening Evaluation

Revised Safety Ciass to SC and Quality Level to Q
Consolidate attachment "B" mto Note 2. Revised Note 3

49 and 4. and added housine overall dimensions. Revised R.K. Raro, C. Meng I.uck LSolis Gerard Garcia
note 8 per vendor subnittal 24590-QL-POA-MKH-

_00002-07-00l0I . I l I and I 12

Revised not 5 to torporatt 24S90-WTP-SDDR-PROC-

50 3 4)4.2005 05-00290 disposition. room no.. alc. no- and M.Drdona _ A.iocson L.Sois

radiological dose. Deleted Attachmnent A.

51 ' 12122003 Revised th g LondRtaons. lenortnc t ts g M.Ordona DEG Iladi labl
Sectons and Seims Catezorv to SC.1 and (tuattv Level

53 1 9/8.2003 MivISed We Desiga dun and Ierwvmnce kaun, MOrdono D.EGren I. Sanders
- srcton

53 1 2002 issued tor P-ronsse David Rover A.C.Tan . Sancrts

54 Re, Date Description Oriainator E&NS Checker Reviewer Approver
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APPENDIX1 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002
EQUIPMENT QUALIFICATION Data Sheet: Plant I tcm No. Rev No.

24590-HLW-MAD-HOP-00013 24590-HLW-MK-HOP-HEPA-00002B 5
EQUIPMENT IDENTIFICATION:

2 Full Component Tag Number or BNI 24590-HLW-MK-HOP-HEPA-00002B Safety Classification
Stock Cndp Numhpr

3 Equipment Datasheet Number 24590-HLW-MAD-HOP-00013 EXsC D SS
4 DAPC-PAM

5 Description HLW Vessel Vent / Melter #1 OffGas Vent is a Primary and Seismic Category
Secondary HEPA Filter Housing configuration with a remote operated X SC-Il
Inlet / Outlet dampers (By Others). There are two parallel assemblies of

7 offgas filters containing two stages of HEPA filters in series to perform SC-I E SC-4V
high efficiency removal of sub-micron particulates from the heated 0 SC- Seismic Interaction onlyoffgas.

9 Location (Facility / Building and HLW HOP Primary HEPA Filter Housing 24590-HLW-MK-HOP-HEPA-00002B is located inside
Room No.) Room U-104. at EL 0'-".

1 Safety Function(s) . Provide confinement and protection against crush/impact events.
To provide filtration of the offgas to prevent releases that may result in consequences to the public, co-worker, and

I facility worker above RES (Rad. Exposure Std.) in the SRD (Safety Requirement Doc.),
12 Source: 24590-WTP-PSAR-ESH-01-002-04 Section: 4.3.20.1

13 Equipment Safety Function Type Passive Mechanical U Active Mechanical Electrical

14 Seismic Safety Function Seismic Operability Requirements

15 X Yes E No During Seismic Event After Seismic Event None

16
EQUIPMENT ENVIRONMENTAL QUALIFICATION (EEQ)

(Parameter values stated in this section do not include process conditions or operationally induced conditions)
18 Classification of Environment Mild Harsh Qualified Life (years) X 40 Other

19 Parameter Parameter Drto
29 Parameters Type / Units Parametr Duration r urnits WTP Source Document Number

2 IV(aluer)
21 Normal Ambients
22 High Temperature (*F) 113 Note 20 40 Years 24590-HLW-UOD-WI 6T-0000 1
23 Low Temperature (IF) 59 Note 21 N/A 24590-WTP-DB-ENG-01-001, Table 12-1 (Plant rooms)

24 High Relative Humidity (%RH) i Note 22 N/A 24590-HLW-UOD-Wi6T-00001
Condensme

25 Low Relative Humidity (%RH) 5 Note 22 N/A 24590-HLW-U0D-Wl6T-0000l

26 High Pressure (in.-w.g.) 0 Note 23 N/A 24590-HLW-UOD-W I 6T-00001

27 Low Pressure (in.-w.g.) (-)1.4 Note 23 N/A 24590-HLW-UOD-WI6T-00001

28 Radiation Dose Rate (mRad/hr) 35,400 40 ' ears 24590-H LW-UOD-WI6T-0000l
__ NLu24- (24590-HLW-ZOC-30-00016. See CCN 152094)

29 Plant / Process Induced Vibration Yes X No

30 Additional Normal Information: None
31
32 Abnormal Ambients

33 High Temperature (*F) 126 8 hours/yr LW-U -6T -00 UU I (or Duration 4ee:C1T.
ffLW-U0D-Wl6T-0000l, 1 4C)

34 Low Temperature (*F) 40 Note 21 N/A 24590-HLW-UOD-Wi6T-0000 1

35 High Relative Humidity (%RH) C 0. Note 22 N/A 24590-HLW-UOD-W 6T-00001
Condensint

36 Low Relative Humidity (%RH) 6 Note 22 N/A 24590-HLW-UON-WI6T-00001

37 High Pressure (in-w.g.) 4 Note 23 N/A 24590-HLW-UOD-WI6T-00001

38 Low Pressure (in.-w.g.) (-)6.1 Note 23 N/A 24590-HLW-UOD-WI 6T-00001

39 Radiation Dose Rate (mRad/hr) 35.400 0 Years 24590-LW-UOD-WI6T-00001
.Nrt24-A (24590-HLW-ZOC-30-00016. See CCN 1521094)

40 Exposure to Wet Sprinkler System Yes 7X No NA
41 Additional Abnormal Information- None

42

Page 4 of 8

I



APPENDIX1 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002

EQUIPMENT QUALIFICATION Data Sheet: Plant Item No. Rev No.
24590-HLW-MAD-HOP-00013 24590-HLW-MK-HOP-HEPA-00002B 5

Parameter Parameter
Parameters Type / Units Value Duration Duration Units WTP Source Document Number

I I inmmber)
2 Design Basis Events (DBE) Ambients

24590-HLW-L)ON-WI6T-00001 (For Duration See: 24590-
3 High Temperature (*F) 135 1000 hours HLW-U0D-WI6T-00001. 1.4D)

4 Low Temperature (*F) 40 Note 21 N/A 24590-HLW-UOD-W16T-00001

5 High Relative Humidity (%R.H) Co 482 hours 24590-HLW-UOD-W6T-00001
Condensing

6 Low Relative Humidity (%RH) 6 1000 hours 24590-HLW-UON-Wl6T-00005

7 High Pressure (in.-w.g.) 4 1000 hours 24590-HLW-UOD-WI6T-00001

9 Low Pressure (in.-w.g.) (-)6.7 1000 hours 24590-HLW-UOD-W] 6T-00001

9 Radiation Dose Rate (noRad/bi) 35,400 0 hours 24590--HLW-U0D-WI6T-00001
9 d(24590-HLW-ZOC-30-00016. See CCN 152094)

10 Submergence Yes X No hours See Note 16

11 Chemical/Spray Exposure Yes E No hours 24590-HLW-UOD-W16T-00001

12 Additional DBE Information Note 25

13

14
15
16
17
1s DBE Chemical Exposure Details

19 DBE Chemical Types/Concentration

20 NONE

21

23 Electrical Interfaces Supporting the Safety Function
24 Power Supplv Voltage (VAC, VDC) NA
25 Power Supply Frequency (Hz) NA

26 Power Connection Method NA
27 I / 0 Signals to /from Equipment NA

28 1/ 0 Connection Method NA

29

30 Mechanical interfaces

31 Mounting Configuration (onentation) *Note 13
32 Mounting Method (bolts. welds, etc) Note 13

33 Auxiliary Devices Note13

34

35 Equipment Seismic Qualification (ESQ)

36 Parameters Title Relerences/Documents Versioni RemarksNumber yj
37 WTP Seismic Design - eismic Qualiticaton o0 Seismic tatcgory b 24590-WTP-3P-90-T I 2 N/A

38 Specification Equip. and Tanks

SPecified Seismic Load HLW Filter Cave Coupled Structural Analysis 24590-PTF-SOC-SI5T-00 108 OB tentA

41

42

43

44

41

41

4"
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APPENDIX 1 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKH-00002

EQUIPMENT QUALIFICATION Data Sheet: Plant Item No. RevNo
24590-HLW-MAD-HOP-00013 24590-HLW-MK-HOP-HEPA-00002B 5

Equipment Qualification Notes and Additional Information
I

2 Notes: Continuation from page 3, Data Sheet:
3 13. * Data to be provided by SELLER through the submittal process as required on the G-321-E form.
4 14. Note Deleted.

5 15. Note Deleted See Note 24 A & B.

6 16. Equipment submergence shall reference to the room postulated water depths and the actual equipment elevation from the floor. Remote HEPA

7 Filter Housing am supported by structural steel and elevated above the room flood heights of 1.58 ft.
1 17. Remote HEPA Filter Housing needs to be qualified for the external (Room H-0104 (RS/CS)) and internal (Off-gas constituents, See Note 2),

9 significant environment differences such as in room temperatures, plessures and radiation dose level (Rad dose could be above 34,500 mRad/hr,

I I that may affect the short term or long term ability of the equipment to perform its safety functions. The interrelationship between

external/internal of the Remote HEPA Filter Housing environments has not been analyzed so the difference identified tn the EQD represent

12 potential for extreme.

13 18. Nozzle loads and in-structure response spectra (ISRS) are provided by CSA (see AttA). ISRS are suitable for seismic qualification of the filter

14 boxes by analysis. They arc also provided for testing of the filters, but do not include a 1.4 factor for testing, or any other conservatism.

15 The curves are provided for 4% and 5% damping. ISRS data points are at the bottom support points of the boxes. In the nozzle load data,

16 live loads related to civil structural steel and are not direcdy involved with ducting or filter housing. The "thermal, normal" case is intended for

17 combination with seismic (if required). The "thermal, off-normal" applies to post-DBE conditions. Nozzle ISRS dam point locations are on the

t8 nozzle centerline at the filter housing box face. Nozzle loads in Att A do not include factors for conservatism. Magnitudes ae enveloping for

19 all nozzles. L.oad components in Att A are defined as follows:

20 P -Axial T - Torsion

21 1V2 - Shear along minor axis (vertical) M2 - Moment about minor axis

22 V3 = Shear along major axis (horizontal) M3 - Moment about major axis

23 19. DOE Radioactive Materials Disclaimer:

24 Please note that source. special nuclear and byproduct materials. as defined in the Atomic Energy Act of 1954 (AEA). are regulated at the

25 US Department ofEnergy (DOE) facilities exclusively by DOE acting pursuant to its AEA authority. DOE asserts, that pursuant to AEA. it has sole and

26 exclusive responsibility and authority to regulate source, special nuclear, and byproduct materials at DOE-owned nuclear facilities. Informatnon contained

27 herein on radionucides is provided for process description purposes only.

2S 20. For thermal agng, the high normal temperature shall be assumed to subsist for 40 years less the duration of the high abnormal temperture.

29 For any lesser qualified life, the normal and abnormal condition durations shall be assigned proportionally. The abnormal temperature is stated

30J to subsist for a certain number of hours per year. It shall be taken to subsist for this number of hours for each year of the qualified life.

21. The ability to provide the safety function at the low normal temperatire. the low abnormal temperature or the low DBE temperature (whichever be

32 the lowest) shall be established by test analysis, or operating expersence. The thermal aging at these respective low temperatures will be conservatively

33 covered by the thermal aging per note 20 above. Therefore, no duration is assigned for the low temperatures.

34 22, The ability to provide the safety function at the extremes of the nonnal and abnormal humidity conditions, taking ints consideration the high and

35 low normal, and high and low abnormal. shall be established by test. analysis, or operating experience. No duration is assigned for the normal and

36 abnormal humidity conditions.

37 23- If the performance of the safety funcnon of the e. uipment is affected by ambient pressure, the ability to provide the safety function at the extremes

30 of the normal and abnormal pressure conditions, taking into consideration the high and the low normal and the high and low abnormal pressures,

39 shall be established by test, analysis. or operating experience. No duration is assigned to the normal and abnormal pressure conditions.

40 24 A If the abnormal radiation dose rate is thc same as the normal radiation dose rate, the normal radiation dose rate shall be assumed
41 to subsist for 40 years, or any lesser qualified life, and the duration of the abnormal radiation dose rate is "0."

B If the abnormal radiation dose rate is higher than the normal radiation dose rate, the abnormal radiation dose rate shall be assumed

to subsist for 40 years, or any lesser qualified life, and the duation of the normal radiation dose rate is "0.'

44 25 The DBE conditions shall be taken to subsist for the stated number of hours following the qualified life of the equipment.

45 26. The values stated in this EQD axe the ambients and do not include the thermodyvnimic and radiation conditions imposed by the process fluids.

46 self-heating, etc. The data pertaimng to process fluid and service induced parameters are to be taken into account where significant. such as
in thermal aging analyses. These data can be obtained from the equipment data sheets or the Eqwpment Specification.

48 27. Equipment that is so be insialled in inaccessible locations must be qualified to a 40-year life without the need for maintenance or replacemenL
49

50

511
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ATTACHMENT A MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002
EQUIPMENT QUALIFICATION Data Sheet:

24590-IILW-MAD-HOP-00013 P"tle"No. Rey N .
24590-HLW-MK-Il0P-HlEPA-00002B 5_

In-Structure Response Spectra (ISRS) and Nozzle Load: Based on 24590-HLW-SOC-Sl5T-00108, Rev. B

System Load Case P I Kip V2 / Kip V3 I Kip T I Kip-in M2 i Kip-in M3 / Kip-in

DL(Dead+Uve) 0.12 2.94 0.04 6.7 1.2 5.4

Nozzle Load To (thermal, normal) 0.86 1.87 0.22 13.2 1.8 5.3
for HOP HEPA 779cm3,5It-no

Housing & Post DBE) 0.38 2 4

E (Scismic) 0.56 1.13 0.51 830 2.4 3.0

See Note 18 for definition of load components (P, V2. V3, T, M2, & M3), load cases, and conservatism factors.

Filter Box Support ISRS

Box Support ISRS, East-West, 4 & 5% Damping

1

10

Frequency. Hz
0 1

Page 7 of 8

Box Support ISRS, North-South, 4 & 5% Damping

2

00
03 110 100

Frequency, Hz

Box Support ISRS, Vertical, 4 & 5% Damping

0

0.1 F10 10

Fre quency, I-z

Filter Box Support ISRS Data:
Direction: EW E NS N Vert Ve
Damping: 4% 5* 4% 50 4% 5/

Freq, Hz Accel, g Accel, Freq, Hz Accel, g Accel, Freq, Hz Accel, g Accel,

0.30 0.13 0.1 0.30 0.13 0.1; 0.30 0.105 0.1
0.94 0.60 0.5 1.00 0.64 0.6C 1.00 0.32 0.3
2.00 0.88 0.8! 1.90 0.85 0.8C 2.40 0.77 0.71
5.30 0.88 0.8E 6 0.85 0.8C 5 0.82 0.78

12 0.53 0.5C 10 0.85 0.8 9 0.80 0.74
23 0.53 0.5C 12 1.10 1.0 21 0.68 0.63
26 0.77 0.6 14 1.96 1.66 33 0.43 0.40
35 0.77 0.6 20 1.96 1.66 40 0.70 0.6
43 0.37 0.3 31 0.96 0.7C 50 0.70 0.6
50 0.37 0.31 50 0.48 0.45

10C



APPENDIX 2 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKH-00002
Nozzle Location Sketch for Datasheet:

24590-HLW-MKD-HOP-00013 Pat Iem No. Rev No.

12459G-HLW-MK-I9OP-HfEPA-00002B 15
HOP-HEPA
SECONDARY OFFGAS
MELTER #1 STANDBY
HEPA FILTER HOUSING

~f\.

HOP-HEPA-DO0024
SECcNDARY OpFGAs
MEETEP "I ACTIVE
HEPA Fl-TER HOUSING

HOP-"-EPA- OO02B
SECONDARY CF-GAS
ME -E 1 STANDBY
HEPA EILTER HOUSINC

INLE END

Nozzle Designations:
N05: Injection port
N06: Upstream sample
NO?: Upstream static pressure
N08: Downstream static pressure

NO9. Downstream sample
NO10: Housing Outlet

Page 8 of 8
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INLE

N05

NO9

ELEVATION VIEW OF HOP-HEPA-00002B

NO N

N08 No 8

NCO7 NO 7
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. R11162135

REMOTE-CHANGE HEPA FILTER No.

HOUSING Data Sheet: 259oQL- O0O2
24590-HLW-MAD-HOP-00014 Plant Item No. Rev No.

24590-HLW-MK-HOP-HEPA-00007A 5

I Project: RPP-WTP BldigJRm# HLW / H-0104 Manufacturer. Flanders /CSC

2 Project No 24590 Elevation 0'-61,

3 Site DOE Hanford Supporing 24590-HLW-MKC-HOP-00009 Manufacturer

4 Safety Classiticanon SC Calculations 24590-HLW-M6C-H0P-0013 Part No.

5 Ssmic Calegory SC-i Associated Quant Required

6 SYstemn No. HOP Dravings Qualty Level Q

7 System Dese. 24590-HLW-3YD-HOP-00001 Spec for Remote Change HEPA Filter 24590-WTP-3PS-MKH0-T0003
Housing

EnvironmentalQualification: MILD
8 Descripton: HLW Vessel Vent Offgas Melter #l2- Primary "Active" Ilousing ESee Appendix . EQ

9 DESIGN CONDITIONS
10 Zone Design Temperature- Summer OF 13 db Inlet Temp. Design/N nrnal inlet Air Temp. "F 187 143
11 Site Storage Conditions - Summer 'P 113 db NA wb

12 Housing Interior Chenucal Exposure See Note 2

13 Site Storage Conditions - Winter "F (-)23 db Radiological Dose Level per Hr (See Note 2 & 4) 35.4 Rai/Hr

14 Indoor Design Temperature - Winter *F 59 db Radiological Dose Level for Facility Life-40yrs (See Note 2 & 4) 1124 X Il' Rad

15 PERFORMANCE RATING
16 Design Flow Rate (CFM) 4.000 Leakage Rate Ca Design Flow & 4 SCFM

17 Min Operating Pressure (in wc) (-) 166" Max Pressure (CFM)

18 Min. Design Pressure (in wc) (-) 249" Assembly Clean Pressure Drop with Filters in wc) 3.5"

19 Total Filter Openings Required 3 Weight with IEPA Filters (pounds)

20 No. Filters per Bank Weight without HEPA Filters (pounds)

21 CONSTRUCTION
22 NOTE: This housing unit is paired with 24590- AIRFLOW

23 HLW-MK-H0P-HEPA-00007B (Ref. datasheet inlet Housing 24590-HLW-MK-HOP-HEPA-000076 outlet
2 24590-4LW-MAD-HOP-0001 6). orient ation as inetI Housing 24590-HLW-MK-HOP-HEPA-00007A outle t

shown: PLAN VIEW

26 Design Housing Manufacturer: Flanders/CSC Design Housing Model Number:

27 Housing Construction Method All Welded Max. Housing Dim.: (in.) See Note 8 *L= H=

2F Housing Mteria: See Note 12 Type 304L Stainless Steel Housing Material Gauge:

29 Top Panel Material: See Note 12 Type 304L Stainless Steel Top Panel Material Gauge:

30 Structural Frame Material: See Note 12 Type 3V4L Stainless Steel Structural Frame Features*

31 Inlet Plenum Total Volume: Outlet Plenum Total Volume

32 Inlet Position (Top/Side: Side Outlet Position: (Top/Side) Side

33 Inlet Nozzle Dimensions: (inches) 12 in. Diameter. nominal Outlet Nozzle Dimensions: (inches) 12 in. Diameter. nominal

34 See Note 5 & 8 See Note 5 & 8
35 Inlet Connection Type: Welded Outlet Connection Type: Welded

36 intet Flange Boil Required: N/A Outlet Flonge Bolos Required: N/A

37 ilet Fiange Bolt Sire N/A Outlet Flange Bol: Size: N/A

38 inlet Flange Boll Material. N/A Outlet Flange Bolt Material: N/A

39 Inlet Flange Gasket Material: N/A Outlet Flange Gasket Material N/A

40 Paint and Fiaush Material. N/A Paint and Finish Material Minimum Thickness N/A

41 HOUSING ACCESSORIES
42 Accessory Provided Yes No Accessory Informauon
43 lest w/inlet Isolatioii Danier: X Damper Provided By: Others
44 See Note 7Inlet Isolaion Dwnper Type: N/A

45 Inlet Isolation Damper Size: I.* Nominal Diameter

46 inlet TransiSon DucivorK x inlet Transition Ductwork NA
47 Overall Length: (inchesi

48 ~Inlet Transitiou Smiallest N/A

49 inside Dimension: (inches) N/A

0Inl Transiton Larges N/A
5) Inside Dimension: (inihesi N/A

52 inol Aerosol I es Port Creria: Challenge Aerosol Connecion Type:

53 See Note 8 Cajientei Aerosol Connection Size

34 iChallenie Aerosol Connection Quanios:

Page 1 of 8



REMOTE-CHANGE HEPA FILTER MR No.

HOUSING Data Sheet: 24590-QL-MRA-DMO-00002

24590-ILW-MAD-HOP-00014 Plant Item No. Rev No.

24590-HLW-MK-HOP-HEPA-00007A 5

i Project: RPP-WTP Bldg.JRma HLW i H-0104 Manufacturer Flanders /CSC

2 Project No: 24590 Elevation ____ '-_______" __

3 Site- DOE Hanford Supporing 24590-HLW-MKC-HOP-00009 Manufacturer

4 Safety Classification SC Calculations 24590-!LW-M6C.HOP.00013 Part No:

5 Seismic Category SC-I Associated 24590-HLW-M6-HOP-00010 Quantity Required

6 System No. HOP Drawings Quality Level Q

7 SystemDesc. 24590-HLW-3YD-HOP-00001 Spec. for kemote Change HEPA Filter 24590-WTP-3PS-MKH0-T0003
Systm Doe. 4590HLW-Y0-OP-000lHousine

Environmental Qualsfication: MILD
8 Descripuon: HLW Vessel Vent / Offgas Meller #2- Primary "Active" Housing See Appendix I. EQ

9 HOUSING ACCESSORIES (continued)
10 Accessorv Pmvided Yes No Total Number of Viewing Ports Required: N/A

11 Inlet Viewing Ports X Inlet Viewing Port Type: N/A

12 Inlet Viewing Port Locations: N/A

Inlet Viewing Port NIA With

14 Dimensions: (iches) N/A Length

15 Internal Fire Suppression: X Fire Suppression System Description: N/A

16 Accessory Information I per bank

17 Vacuum-Relief Vent AssembJy: X Number Required:

18 Vacuum-Relief Vent Assembly Sespoint:

19 Vacuum-Relief Vent Assembly Manufacturer

Vacuum-Relief Vent Model Number N/A

21 Test w/Outlct Isolation Damper X Daimer Provided By: Others

22 See Note 7 Outlet Isolation Damper Type: N/A

Outlet Isolation Damper Size: N/A

24 Outlet Transition Ductwork: X Outlet Transition Ductwork Overall NA
25 1ength: (inches)

Outlet Transition Smallest Inside N/A

Dimension:(inches) N/A

28 Outlet Transition largest Inside N/A

29 Dimension: (inches) N/A

30 Outlet Aerosol Test Port Criteria: X Challenge Aerosol Connection Type.

31 See Note 8 Challenge Aerosol Connection Size:

Challenge Aerosol Connecuon Quantty: N/A

33 Outlet Viewing Ports X Total Number of Viewing Ports Required: N/A

34 Outlet Viewing Port Type: N/A

35 Outlet Viewing Port Locations: N/A Width

36 Outlet Viewing Port NA Length
37 Denensions: (inches) N/A

348 Differenual Pressure Taps: X Differential Pressure Tap Size: (inches) 1/2-ia (See Note 3)

39 Drain Connection: See Note 9 X Drain Connection Size: (inches) I 1/2-in. (See Note 9)

40 Drain Connection Valve: X Drain Connection Valve Size: (inches) N/A

41 PVC Safe Change Bag Type:

42 UTILITY REQUIREMENTS
43 Fiectrical: (volhs/phase/henz) N/A

44 Compressed Air: N/A

45 Intrumentation Taps: 3/4-inch SW

46 Pressure/Leak Test Ports

47 Air/Aerosol Mixing Test Ports

48 NOTE: See Appendix 2 for locations of test ports. SELLER to provide aerosol injection and sampling hnes from housing penetration to connection

49 point located on Appendix 2 sketches. Aerosol lines shall be routed outside housing through box stiffeners. so as not to project outside the
50 housing envelope. Aemsol intjctton and sampling lines shall be stainless steel pipe per specification 24590-WTP-3PB-P000-TSI IZ. or equal.
51
52
53
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MR No.
REMOTE-CHANGE HEPA FILTER

HOUSING Data Sheet: 24590-QL-MRA-MKHO-00002

24590-HLW-MAD-HOP-00014 Plant Item No. RevNo.

24590-HLW-MK-HOP-HEPA-00007A 5
I Project: RPP-WTP Bldg./m HLWIH-0104 Manufacturer Flanders CSC

2 Project No: 24590 Elevation 0'-9"

3 Site: DOE Hanford Supporting 24590-HLW-MKC-HOP-00009 Manufacarer

4 Safety Classification SC Calculations 2459-HLW-M6C-HOP-00013 Part No:

Seismic Category SC-I Associated 24590-HLW-M6-HOP-000I0 Quantity Requied

6 System No. HOP Drawigs Qualitv Level Q
7 System Desc. 24590-HLW-3Y-HOP-00001 opec. r emote Liange lil.A hiter 24590-WTP-3PS-MKII0-T0003

8 Desriptin: 1= a1,T~t1 noriillSystem Dn0HLW essel Vent/OPO [nyonmental Qsal"ation: MHosn
s Descrnption: IILW VesseIVest /Ofgas Melter #2- Primary "Active" Housing See Ap nis I. E

Notes:

1.) Vendor to fill in data with (*) asterisk.

2.1 Service Conditions. HOP OFF-GAS: Reference Calc. 24590-WTP-M3C-IIOP-0000 l. MeIter Offgas and Uquid Effluent Definition. Stream No.HV232 (First HEPA Inlet Gas):

The consitnents off-gas (Based on a 3.5 MT/day melter basis):

Chemicals: Dose: Temperatur =6C

N= 69.6% CO=4.82E.lintgeml P=2.21E-4 mg/t' Alpha=2.26E-03Bq/. Dewt Pt .emp=43.9C

0- 18.5% NO, - 1-04E 03nmg/m NH,- 3.60E+lmg/ni Beea/Gama"'=3.41E+l Bqlrt Densiv0.8l kget

Ar- 0.8% SO, 1.64E+01 ingtm Entrain of Solids =3.95 mg/m' H-3 =7.95E+03 Bqm3 Therm.Conduci=27.81ml

CO2 - 0.6% Cl -5.52E-02 mgt' C-14 - 3.87E+03 Bqrm' Heat Cap 1.07 kJkg-C

.11,0= I0.4% F =8.07E02 gim 1-129=4.32E-02 Bcim Relative Humidity=44.

im-C

Ave. Mole Wt = 27.9 g/mol
(1) Betla/Gamma dose excludes Viscosity= 19.54 u

Tritium. Carbon-14. and lodin. Pressure = 875 mba

3.) Differential Pressure Tap: 1/2" Socket Weld. T-304L SS Half Coupling. Size of the hole penetrating housing pressure boundary at J/" diameter.

4.1 Radiation Dose Rates for HLW R5 room H-0104 (Filter Cave), See CCN. 152094. Ref. Cale. 24590-HLW-Z0C-30-00016. Table 7-10.

5.) The thickness for the 12" dia. inlet ' outlet connections on the filter homing and the duetwork supplied between the pinmary and secondary

filter housings shall be 0.18" thick (pipe per ASTM A312 or rolled and welded plate per A240).

6.) N/A denotes "Not Applicable".

7.) HEPA Housine has been credited to perform followitg a seismic event Therefore. the design is required to be Seismic Qualification Tested (i.e.. shaker table test)

in accordance with 24590-WTP-3PS-MKH0-T00U 1. During shop test contractor may use a temporary valve or blank -off plate.

Min. Housin" Filter System Efficiency: >' = 99.7% (inclusive margin) per ASME AG-I TA-4634, prior to. during and following shake test
Observe and note efficiency reading on photometer during test.
HEPA Filter Seismic Oualification: ASME AG-1 FK-4300 and Equipment Qualification Data Sheet (Appendix I and Attachment A.

Pressure Boundarv and Filter Sealing Surface Allowable Leakape,< 0.0005 scfmac. ft of test volume following seismic test.

8.) Aerosol test ports include iniection and sampling at cach stage. Sec vendor submittal 24590-QLP0A-MKH-00002-07-0000, 0011 1.00112 and 00118

for HOP HEPA Filter Housing end panel assembly details and overall dinension.

9.) Drain connection: I 1/2-in. NPT T-304L SST pipe nippie with cap. drain at inw point in the p/enum.

10.1 Sealing materials and mechanism shall comply with ASME AG-1.

11.1 Contents of dhis document are "Dangerous Waste Permit Affecting".

12.) "ow carbon content alloy steel: "L" designated materials. i.e.. Type 304L stainless steel. with a maximum caron conent of 0.030% shall be used for

pressure boundary materals fexposed to the offgas stream) that will be welded. Type 304 SST may be substitued for items such as fasteners that will not

be welded. Altertate materials may be proposed and accepted by the Buyer using the design subitral process.

Remarks: Modifications to the content of this datasheet shall be made by vendor submittal and are Subject to Buyer's permission to proceed.
FOR AS-BUILT INFORMATION REFER TO VENDOR SUBMITTALS.

Blank data fields are not renuircd to be completed.

44 SAFETY SCREENING/EVALUATION REQUIRED? IF YES PER 24590-WTP- YES = X NO-
45 GPP-SREO-002. E&NS SIGNATURE REQUIRED BELOW

Revised note 7 and added shaker table test notification.
46 Updated attached EEQ (Appendix 1) per latest templates

5 D and with revised ISRS data and curves from coupled

47 analysis. HEPA Housing overall dunension per F/CSC

A-deo note I I per )CN 24590-HLW-MAN-HOP-00001'

48 ~~& note 12, amached EEQ I Appendix I with RRS curves --f - -NP b 4'T~4 W A = Lrr u

from coupled analysis and Safety Screening Evaluation Vt."

4 g/24!2009 Revised Safety Ciass to SC and Quality Level to Q.
Consolidate atachment "B" ito Note 2. Revised Note 3

4Q and 4. and added houstng overall dimensions Revised R.J. Ranos C. Meot STuck L.. Sobs Gerard Garcia
note 8 per vendor submuinal 24590-QL-POA-MKHD-
00002-07-00100, 111 and I1111
Revised note 5 to incorporate 24590-WTP-SDDR-PROC-

50 3 4/4.2005 05-00290 disposition. mom no. calc. n.. and M.Ordona AJocson LSolls

radiological dose. Deleted Attachment A.

5) 2 111 72 0 0 -1 evisd th-LDesgntoomtns. PeriormancDe tm DRHungJl5 ___________ 0 Sectons and Sisme Categorv to SC-I and Qusahv e. .dnG Hadi Jlal

52 1 98.2003 M.Ordona D.E.Grecen Sanders

53 0 10'Z'2002 issued fero urchase David Roer A.C 'an Sanders
54 Rev Date Description Originator E&NS Checker Reviewer I Approver

Pae 3 ofI2
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APPENDIX 1 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKH-00002

EQUIPMENT QUALIFICATION Data Sheet: Plant It No. Rev No

24590-HLW-MAD-HOP-00014 24590-HLW-MK-HOP-HEPA-0007A 5

EQUIPMENT IDENTIFICATION:
2 Full Component Tag Number or BNI 24590-HLW.MK-HOP-HEPA-00007A Safety Classification

inIck Cndp Numb~er

Equipment Datashect Number 24590-HLW-MKD-IOP-00014 sc SS

4 []APC-PAM

5 Description H LW Vessel Vent / Melter #2 Offgas Vent is a Pnmary and Secondary Seismic Category
HEPA Filter Housing configuration with a remote operated Inlet / XC

Outlet dampers (By Others). There are two parallel assemblies of SC-I Sl
7 offgas filters containing two stages of HEPA filters in series to perform SC-III SC-1V

high efficiency removal of sub-micron particulates from the heated SC-1Il Seismic Interaction only
offeas. _________________

Location (Facility / Building and HLW HOP Primary HEPA Filter Housing 24590-HLW-MK-HOP-HEPA-00007A is located inside
9 Room No.) Room H-104. at EL. V-0".

t Safety Function(s) Provide confinement and protection against crush/impact events.
To provide filtration of the offgas to prevent releases that may result in consequences to the public, co-worker, and

t1 facility worker above RES (Rad. Exposure Std.) in the SRD (Safety Requirement Doc.).
12 Source: 24590-WTP-PSAR-ESH-01-002-04 Section: 4.3.20.1

13 Equipment Safety Function Type Passive Mechanical Active Mechanical Electrical

14 Seismic Safety Function Seismic Operability Requirements

15 Yes No During Seismic Event After Seismic Event None

16

EQUIPMENT ENVIRONMENTAL QUALIFICATION (EEQ)
(Parameter values stated in this section do not include process conditions or operationaliv induced conditions)

is Classification of Environment E Mild Harsh Qualified Life (years) X 40 E Other

19 Parameter Parameter Drto
I Parameters Type / Units Pa etr Duration Duratron WTP Source Document Number
20 Value itumberi nt

21 Normal Ambients
22 High Temperature ('F) 113 Note 20 40 Years 24590-HLW-UOD-Wl6T-00001

23 Low Temperature ('F) 59 Note 21 N/A 24590-WTP-DB-ENG-0I-001, Table 12-1 (Plant rooms)

24 High Relative Humidity (%RH) c o Note 22 N/A 24590-HLW-UOD-WI6T-00001

25 Low Relative Humidity (%RH) 5 Note 22 N/A 24590-HLW-U0D-Wl6T-0000l

26 High Pressure (in w.g.) 0 Note 23 N/A 24590-HLW-UOD-WI6T-00001

27 Low Pressure (in.-w.g.) (-)1.4 Note 23 N/A 24590-HLW-UOD-Wl6T-00001
tears 24 90-HLW-UUD-Wl6T-00001

28 Radiation Dose Rate (mRad/hr) 35,400 40 L Nm 4 A (24590-HLW-ZOC-30-00016, See CCN 152094)

29 Plant / Process Induced Vibration Yes No

30 Additional Normal Information None
31
32 Abnormal Ambiets

24590-1-L.W-JON-W16T-00001 (Fur Duraton See: 24590-
33 High Temperature ('F) 126 s houtrs/yT HLW-UOD-W 6T-00001. I4C1

34 Low Temperature (*F) 40 Note 21 N/A 24590-HLW-UOD-Wl6T-00001

35 High Relative Humidity (%RH ) 100 Note 22 N/A 24590-HLW-UOD-WI6T-00001
Condensm%!

36 Low Reiative Humidity (%RH) 6 Note 22 N/A 24590-HLW-UON-WI6T-00001

37 Hiyh Pressure (in -w.g.) 4 Note 23 N/A 24590-HLW-U0D-Wl6T-00001

38 Low Pressure (in.-w.g.) (-)6.7 Note 23 N/A 24590-HLW-U0D-WI6T-0000l

39 Radiation Dose Rate imkad/hr 35,400 0 7'ears 24590-HLW-U0-WI6T-(0U00I
3IiiD Ra ma r3, _ ( Ni ?4-A (24590-HLW-Z0C-30-00016. See CCN 1520941

40 Exposure to Wet Sprinkler System C Yes 7 No NA

41 Additional Abnormal information: None
42
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APPENDIX 1 M N

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002

EQUIPMENT QUALIFICATION Data Sheet: Piant Item No Rev No
24590-HLW-MAD-HOP-00014 24590-1LW-MK-HOP-HEPA-00007A

Parameter Parameter
i Parameters Type / Units Duration Duration Units WTP Source Document Number

Value

2 Design Basis Events (DBE) Ambients
24590-HLW-UON-WI6T-00001 (For Duration See: 24590-

3 High Temperature (*F) 135 1000 hours HLW-U0D-W16T-K)001. I 4D)

4 Low Temperature ("F) 40 Note 21 N/A 24590-HLW-UOD-WI6T-00001

5 High Relative Humiditiv (%RH) 100 482 hours 24590-HLW-U0D-WI6T-0000 I
Condensine

6 Low Relative Humidity (%RH) 6 1000 hours 24590-HLW-U0N-WI6T-00001

7 High Pressure (in-w.g.) 4 1000 hours 24590-H LW-UOD-W16T-00001

R Low Pressure in.-w.g. (-)6.7 1000 hours 24590-HLW-UOD-WJ6T-00001

24590-HLW-U0D-Wl6T-000U1
9 Radiation Dosc Raic (mRad/hr 5  35,400 0 hours (24590-HLW-ZOC-30-00016, See CCN 152094)

10 Submergence Yes No hours See Note 16

11 Chermcal/Spray Exposure Yes No hours 24590-HLW-IJOD-W I 6T-0000 I

12 Additional DBE Information Note 25

14

15
16

is DBE Chemical Exposure Details

1 DBE Chemical Types/Concentration
20 NONE

2)

23 Electrical Interlaces Supporting the Safety Function

24 Power Supply Voltae (VAC. VDCi NA

25 Power Supply Frcquency (Hz) NA

26 Power Connection Method NA
27 1 / 0 Sienais to /from Equipment NA
26 1 / 0 Connection Method NA
21,

30 Mechanical Interfaces

31 MoutinR Configuration (orientation) Note 13

32 Mounting Method (bolts. welds. tci Note I,

33 Auxiliarv Devices Note 13

35 Equipment Seismic Qualification ) ESQ 1

36 Parameters Title Kelcrences/Documenui V ersion! Remarks
Number -pi sinm

3_ WTP Seisic Desilr Seismic QuaJiteation ot Seismic Category f/l 24590-WT-3PS-SS90-T000 I N/A
36 Specification Etuip. and Tanks

39Specified Seismic Uad W irCSee Nee p r4d
3')~~~~~~~ SeiedSimc-d ILW Filter Cave Coupledj Structural Analysis 24590-HLW-SOC515T-00I 08 01Otacmn

43Parameters Atcmn

4)

44

43
44,

45
46
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APPENDIX 1 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002

EQUIPMENT QUALIFICATION Data Sheet: Plaot Item No. Rev No.

24590-HLW-MAD-HOP-00014 2459i7 Lw-MK-HO P-HEPA-00007A 5
Equipment Qualification Notes and Additional Information

I

2 Notes: Continuation from page 3, Data Sheet:
3 13. * Data to be provided by SELLER through the submittal process as required on the G-321-E form.
4 14. Note Deleted.

5 15. Note Deleted See Note 24 A & B.

6 16. Equipment submergence shall reference to the room postulated water depths and the actual equipment elevation from the floor. Remote HEPA
7 Filter Housing are supported by structural steel and elevated above the room flood heights of 1.58 ft.

8 17. Remote HEPA Filter Housing needs to be qualified for the external (Room H-0 104 (RS/CS)) and internal (Off-gas constituents. See Note 2).

9 significant environment differences such as in room temperatures, pressures and radiauton dose level (Rad dose could be above 34.500 mRad/hr)

10 that may affect the short term or long term ability of the equipment to perform its safety functions. lhe interrelationship between

I" externallinternal of the Remote HEPA Filter Housing environments has not been analyzed so the difference identified in the EQD represent

12 potential for extreme.

13 18. Nozzle loads and in-stocturc response spectra (ISRS) are provided by CSA (see AttA). ISRS are suitable for seismic qualification of the filter

J4 boxes by analysis. They are also provided for testing of the filters, but do not include a 1.4 factor for testing. or any other conservatism.

15 The curves are provided for 4% and 5% damping. ISRS data points ae at the bottom support points of the boxes. In the nozzle load data,

live loads related to civil structural steel aid are not directly involved with ducLing or filter housing. The "thermal, normal" case is intended for

combination with seismic (if required). The "thermal. off-sormal" applies to post-DBE conditions. Nozzle ISRS data point locations are on the

nozzle centerline at the filter housing box face. Nozzle loads in Att. A do not include factors for conservatism. Magnitudes are enveloping for

19 all nazzles. Load components is Att. A ore defined as follows:

20 p = Axiat T = Torsion

V2 =Shear along minor axis (vertical) M2 = Moment about minor axis

V3 = Shear along major axis (horizontal) M3 = Moment about major axis

23 19. DOE Radioactive Materials Disclaimer:

24 Please note that source, special nuclear and byproduct materials, as defined in the Atomic Energy Act of 1954 (AEA), are regulated st the

25 US Department of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA authority. DOE asserts. that pursuant to AEA, it has sale and

26 exclusive responsibility and authority to regulate source, special nuclear, and byproduct materials at DOE-owned nuclear facilities. Information contained

27 herein on radionuclides is provided for process description purposes only.

28 20. For thermal aging, the high normal temperature shall be assumed to subsist for 40 years tens the duraton of the high abnormal temperature.

21) For any lesser qualified life, the normal and abnormal condition durutons shall be assigned proportionally. The abnormal temperature is stated

30 to subsist for a certain number of hours per year. It shall be taken in subsist for this number of hours for each year of the qualified life.

31 21 The ability to provide the safery funcoon at the low normal temperature. the low abnormal tempemture or the low DBE temperature (whichever be

32 the lowest) shall be established by test, analysis. or operating experience The thermal aging at these respective low temperatures will be conservauvly

33 covered by the thermal aging per note 20 above. Therefore, no duration is assigned for the low temperatures.

3U 22. The ability to provide the safety function at the extremes of the normal and abnormal humidity conditions. taking oito consideration the high and

35 low normal, and high and low abnormal. shall be established by test, analysis, or operating experience. No duration is assigned for the normal and

36 abnormal humidity conditions

37 23. If the performance of the safety function of the equipment is affected by ambiet pressure. the ability to provide the safety function at the etremes

38 of ne normal and abnormal pressure conditions. taking into consideration the high and the low normal and the high and low abnormal pressures,

39 shall be established by test, analysis. or operating experience. No duration is assigned to the normal and abnormal pressure conditions.

24 A. If the abnormal radiation dose rate is the same as the normal radiation dose rate. the normal radiation dose rate shall be assumed

41 to subsist for 40 years. or any lesser aitlified life, and die duration of the abnormal radiation dose rate is "0."

L2 B. If the abnormal radiation dose rate is higher than the normal radiation dose rate, tie abnormal radiation dose rate shall be assumed

43 to subsist for 40 years. or any lesser qualified life. and the duration of the normal ruiation dose rate is "U."

25. The DBE conditions shall be taken to subsist for the stated number of hours following the qualified life of the equipment.

45 26 The values stated in this EQD arc the ambients and do not include the thermodynamic and radiation conditions imposed by the process fluids,

46 self-heating. etc. The data pertaining to process fluid and service tnduced parameters are to be taken into account where significant, such as

in thermal aging analyses. Ibese data can be obtained from tie equipment data sheets or the Equipment Specificatton.

4S_ 27. Equipment that is in be installed in inaccessible locations must be qualified to a 40-year life without the need for maintenance or replacement.

49

50

51
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ATTACHMENT A NM No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002
EQUIPMENT QUALIFICATION Data Sheet:

24590-HLW-MAD-HOP-00014 Plant Item No. Rev No.

24590-HLW-MK-HOP-HEPA-00007A 5

In-Structure Response Spectra (ISRS) and Nozzle Load: Based on 24590-HLW-SOC-S15T-00108, Rev. B

System Load Case P / Kip V2 / Kip V3 / Kip T/Kip-in M2/Kip-in M3 / Kip-in

DL( Dead - Live) 0.12 2.94 0.04 6.7 1.2 5.4

Nozzle Load To (thermal, normal) 0.86 1.87 0.22 13.2 . 5.3
for HOP HEPA Ta (thermal. off-normal . 3.92 038 28.0 27 1 115

Housing & Post DBE) 2 3 8.7

E (Scismic) 0.56 1.13 0.51 8.7 2.4 31.0

See Note 18 for definition of load components (P, V2, V3, T, M2, & M3), load cases, and conservatism factors.

Filter Box Support ISRS

Box Support ISRS, East-West, 4 & 5% Darping

T - - I

0- 1 10 100

Frequency. Hz

Box Support ISRS. Vertical, 4 & 5% Danping

0. I

C
0 1 1 10 1CC

Frequency, Hz

Page 7 of 8

Box Support ISRS, North-South, 4 & 5% Damping

TIl

C. 1 10 100
Frequency, Hz

Filter Box Support ISRS Data:
Direction: EW EW NS NS Vert Ver
Damping: 4% 5%/ 4% 5% 4% 5*/

Freq. Hz Accel, g Accel, g Freq, Hz Accel, g Accel, g Freq, Hz Accel, g Accel,

0.30 0.13 0.12 0.30 0.13 0.12 0.30 0.105 0.1(
0.94 0.60 0.55 1.00 0.64 0.60 1.00 0.32 0.3(
2.00 0.88 0.85 1.90 0.85 0.80 2.40 0.77 0.73
5.30 0.88 0.85 6 0.85 0.80 5 0.82 0.78

12 0.53 0.5C 10 0.85 0.8C 9 0.80 0.74
23 0.53 0.5C 12 1.10 1.0C 21 0.68 0.63
26 0.77 0.67 14 1.96 1.66 33 0.43 0.4C
35 0.77 0.67 20 1.96 1.66 40 0.70 0.67
43 0.37 0.35 31 0.96 0.70 50 0.70 0.61
50 0.37 0.35 50 0.48 0.45



APPENDIX 2 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL.MRA.MKHO-00002
Nozzle Location Sketch for Datasheet:

24590-HLW-MKD-HOP-00014 Plant Item No. Rev No.

24590-HLW-MK-HOP-HEPA-00007A 5

HOP-HEPA
PRIMARY OFFGAS
MELTER #2 ACTIVE
HEPA FILTER HOUSING

n __

N02

6
NL ET

ELEVATION VIEW OF HOP-HEPA-00007A

11S T~ T

N1

N04

HOP-HEPA-00007B
PRIMARY OFFGAS
MELTER #2 STANDBY
HEPA FILTER HOUSING INET END

HOP-HEPA-00007A
PRIMARY OFFGAS
MELTER #2 ACTIVE
HEPA FILTER HOUSING

Nozzle Designations:
NO 1: Housing inlet
N02: Injection port
N03: Upstream static pressure
N04: Downstream static pressure

NOII: Upstream sample
NO12: Downstream sample
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ISSUED BY
RPP-iWP PDG

_.Ri152136_

REMOTE-CHANGE HEPA FILTER MR No.

HOUSING Data Sheet: 24590-QL-MRA-MKHO-00002

24590-HLW-MAD-HOP-00015 Piant Item No. Rev No.

24590-HLW-MK-HP-HEPA-00008A 5

I Project: RPP-WTP BldgJRm# HLW / H-0104 Manufacturer: Flanders /CSC

2 Project No 24590 Elevation 0'-0"

3 Site: DOE Hanford Supporting 24590.HLW-MKC-HOP-00009 Manufacturer

4 Safety Classificaion SC Calculations 24590-HLW-M6C.HOP-00013 Part No:

5 Seismic Category SC-I Associated 245901-HLW-M6-HOP-00010 Quanuiry Required

6 System No. HOP DrAngs Quality Level Q

7 System Desc. 24590-HLW-3YD-IIOP-00001 Spec. for Remote Change HEPA Filter 24590-WTP-3PS-MKH0-T0003
Housing

Environmental Quaidficauon: MILD

; Description. IILW Vessel Vent / Offgas Meller #2- Secondary "Active" Housing See Appendix 1. EQ

9 DESIGN CONDITIONS
10 [Zone Design Temperature- Summer F 113 db inlet Temp. Design/Normal inlet Air Temp *F 187 143

11 Site Storage Conditions - Sumuner *F 113 db NA wb

12 Housing Inerior Chemical Exposure See Note 2

13 Site Storage Conditions - Winter *F (-)23 db Radiological Dose Level per ir (See Note 2 & 4/ 35.4 Rad/Hr

14 indoor Design Temperature - Winter F 59 db Radiological Dose Level for Facility Life-40vrs (See Note 2 & 4)1.24 X 10 Rod

15 PERFORMANCE RATING
16 Design Flow Rate (CFM) 4.000 Leakage Rate @ Design Flow & 4 SCFM

17 Min. Operating Pressure (in wc) (.) 166" Max Pressure (CFMN

18 Min. Design Pressure (iin wc) (-)249" Assembly Clean Pressure Drop with Filters (in wc) 3.5"

19 Total Filter Openings Required Weight with HEPA Filters (pounds)

20 No. Filters per Bank 2 lWeight without HEPA Filters (pounds)

21 CONSTRUCTION

2 NOTE: This housing unit is paired with 24590- AIRFLOW

23 HILW-MK-HOP-HEPA-00008B (Ref. datasheet inlet Housing 24590-HLW-MK-HOP-HEPA-00008A outlet

24590-HLW-MAD-HOP-0l17). orientation as inlet Housing 24590-HLW-MK-HOP-HEPA-00008B Outlet

shown: PLAN VIEW

26 Design Housing Manufacturer: Flanders/CSC Design Housing Model Number:

27 Housing Constrction Method All Welded Max. Housing Dim.: in.) See Note 8 IL=. H=. W=

28 Housing Material: See Note 12 Type 304L Siainless Steel Housing Material Gauge:

29 Top Panel Material: Sec Note 12 Type 304L Stainless Steel Top Panel Material Gauge:

30 Structural Frame Material: See Note 12 Type 304L Stainless Steel Strucmral Frame Features:

31 Inlet Pienum Total Volume: * Outlet Plenum Total Volume

32 Inlet Position: (Top/Side) Side Outlet Position: (Top/Side) Side

33 Inlet Nozzle Dimensions: (inches) 12 in. Dianeter, nominal Outlet Nozzle Dimensions: (inches) 12 in. Diameter, nominal

34 See Note 5 & 8 See Note 5 & 8

35 In/et Connection Type: Welded Outlet Connection Type: Welded

36 Inlet Flange Bolt Required: N/A Outlet Flange Bots Required: N/A

37 Inlet Flange Bolt Size: N/A Outlet Flange Bolt Size: N/A

38 Inlet Flange Bolt Materia N/A Outlet Flange Bolt Material: N/A

39 inlet Flange Gasket Material: N/A Outiet Flange Gasket Material. N/A

4U 11Pait and Finish Material. N/A Paint and Finish Material Minimum Thickness: NA

41 HOUSING ACCESSORIES
42 Accessory Provided Yes No Accesssry tnforsatimon

43 Test w/Inlet Isolation Damper. X Damper Provided By: Others

44 See Note 7 Inlet Isolation Damper Type: N/_A

45 Inlet Isolation Damper Size: 12" Nominal Diameter

46 Inlet Transition Ductwork* X Intle Transition Ductwork NA

47 Overall Length inches)

48 Inlet Transiion Smallest N/A

49 Inside Dimension: (inchet NIA

Intlet Transition Lirgest

51 Inside Dimension: inches) N/A

52 Inlet Aerosol Test Port Criteria X Chalienze Aerosol Connection Type:

53 See Note 8 Challenge Aerosol Connection Size:

77 Challenge Aerosol Connection QuanLisy.
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REMOTE-CHANGE HEPA FILTER MR No.

HOUSING Data Sheet: 24590-QL-MRA-MKH0-0002

24590-HLW-MAD-HOP-00015 Plant Ir No. RevNo.

24590-HlLW-MK-HOP-HEPA-00008A 5
I Project RPP-WTP Bldg./Rm# HLW/H-0104 Manufactuner: Flanders/CSC

2 Project No: 24590 Elevation 0'-0"

3 Site: DOE Flanford Supporting 24590-HLW-MKC-HOP-00009 Manufacturer

4 Safety Classification SC Calculations 24590-HLW-M6C-HOP-04013 Part No:

5 Seismic Category SC-f Associated Quantity Required
24590-HLW-M6-HOP-00010

6 System No. HOP Drawings Quality Level Q
7 System Desc 24590-HLW-3YD-HOP-00001 Spc. for Remote Change HEPA Filter 24590-WTP-3PS-MKI0-003

8 Description: HLW Vessel Vent / Offgas Melter #2- Secondary "Active" Housing

9 HOUSING ACCESSORIES (continued)
10 Accessry Provided Yes No Total Number of Viewing Ports Required. N/A

11 Inlet Viewing Ports X Inlet Viewing Port Type: N/A
12 Inlet Viewng Port Locations: N/A
13 Inlet Viewing Port N/A Width
14 Dimensions: (inches) N/A Length
15 Internal Fire Suppression: X Fie Suppression System Description: N/A
16 Accessory Infornmtion I per bank
17 Vacuui-Relief Vent Assembly: X Number Required:

is Vacuum-Relief Vent Assembly Seipoint:
19 Vacuum-Relier Vent Assembly Manufacturr:e

20 Vacuum-Relief Vent Model Number N/A
21 Test w/Outlet Isolation Damper: X Damper Provided By: Others

22 See Note 7 Outlet Isolation Damper Type: N/A
23 Outlet Isolation Damper Siz: N/A
24 Outlet Transition Ductwork: X Outlet Transition Ductwork Overall

2 Leingth: (inches)
26 Outlet Transition Smallest Inside N/A
27 Dimension:(inches) N/A
28 Outlet Trinsition Largest Inside N/A
29 Dimension: (inches) N/A
30 Oullet Aerosol Test Port Crnteria: X Challenge Aerosol Connection Type:
31 See Note 8 Challenge Aerosol Connection Size:
32 Challenge Aerosol Connection Quantity: N/A
33 Outlet Viewing Ports: X Total Number of Viewing Ports Required N/A
34 Outlet Viewing Port Type: N/A

35 Outlet Viewing Port Locanons: N/A Width

36 Outlet Viewing Port N/A Length
37 Dimensions: (inches) N/A
38 Differenial Pressure Taps: X Differential Pressure Tap Size: (inches) 1/2-in. (See Note 3)
39 Drain Connection: See Note 9 X Drain Connection Size: (inches) I 1/2-in. (See Note 9)
40 Drain Connection Valve: Drain Connection Valve Size: (nches) N/A
41 PVC Safe Change Bag Type:

42 UTILITY REQUIREMENTS
43 Electrical: vots/phase/ertz) N/A
44 Compressed Air: N/A

45 Intrumentation Taps: 3/4-inch SW

46 Pressure/Leak Test Ports *

47 Air/Aerosol Mixing Test Ports

48 NOTE: See Appendix 2 for locations of test ports. SELLER to provide aerosoi injection and sampling lines from housing penetration to connection
49 point located on Appendix 2 sketches. Aerosol lines shall be routed outside housing through box stiffeners. so as not to project outside the
50 housing envelope. Aerosol injection and sampling lines shall be stainless steel pipe per specification 24590-WnT-3PB-P000-TS I 1Z, or equal..
51

52

53
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MR No.

REMOTE-CHANGE HEPA FILTER

HOUSING Data Sheet: _______________________

24590-HLW-MAD-HOP-00015 PlantitemNo. Rev No.

24590-HLW-MK-HOP-HEPA-00008A 5

44 SAFETY SCREENING/EVALUATION REQUIRED? IF YES PER 24590-WrP- YES - X NO -
45 GPP-SREG-002. E&NS SIGNATURE REQUIRED BELOW

Revised note 7 and added shaker table test notification.
Updated attached EEQ (Appendix 1) per latest tempates

5 and with revised ISRS data and cutves from coupled
47 analysis HEPA Housing overall duriensioriper F/CSC.

Added note 1i per DCN 24590-HLW-MAN-HOP-D000L' .n% r X 2, ft I rP M6 'T TM 5 1 V=L0E L GATIOM.
& note 12. attached EEQ (Appendix 1) with RRS curves y

41 from coupled analysis and Safety Screening Evaluation. E -

4 9/24/209 Revised Safety Class to SC and Quality Level to Q.
Consolidate attachment ''B" into Note 2. Revised Note 2

49 and 4. and added housing overall disensions. Revised RK Ramos C. Meng iTuck LSohs Geesrd Garcia
note 8 per vendor submittal 24590-QLPOA-MKH0-
00002-07-00100. 11l and 112.
Revised note 5 to incorporate 24590-W TP-SDDR-PROC-

50 3 4/4/2005 05-00290 ditspositen. mom no., calc. no.. and M.Ordoa_ A.Jocson _LSobLs

radiological dose. Deleted Attachment A.

51 2 1212/2003 Revised the Design Codituons. Pertormance Ratig M.Ordona DEG Hadi Jalali
Sections and Seismic Category to SC-1 and Quality Level

52 1 9/8/2003 CtevisdiM m Design Londmons and Penormance auing MOrdsna DEGreen 3. Sanders

sectIon
53 0 1022,'2002 Issued for Purchase David Rover A.C.Tan I. Saders

54 Rev Date Description Originator E&NS Checker Reviewer Apprnver

Page 3 ov

I

I Project: RPP-WTP BldgIIm LW/H-0104 Manufacturer- Flanders /CSC

2 ProjectNo: 24590 E3evation 0'-0"

3 Site: DOE Hanford Supportmg 24590-HLW-MKC.HOP-00009 Manufacturer

4 Safety Classititation sc Calculations 24590-1LW-M6C-10P-00013 Part No:

5 Seismic Category SC-I Associated 24590-IILW-M6-HOP-NOI0 Quantity Required

6 SystetnNc. HOP Drwings Quality Level Q

7 System Dses. 24590-HLW-3YD-HOP-001 Slec lo Remote 2ange mr1'a uIr Z4590-WFP-3PS-MKH0-TV003

| Environmental Quallidcatnon: MILD
8 Description: HLW Vessel Vent / Offgas Metter #2- Secondary "Active" Housing See Aentetdix 1. EQ

9 Notes:

10 1.) Vendor to fill in data with (-) asterisk.

11 2.) Service Conditions. HOP OFF-GAS: Reference Cale. 24590-WTP-M3C-HOP-00001, Meher Offgas and Liquid Effluent Definition. Stream No.HV232 (First HEPA Inlet Gas):

12 The constituents off-gas (Based on a 3.5 MT/day meher basis):

13 Chemicals: Dose: Teaoerature - 61 *C

14 N=69.6% CO= 4.82E+01 mg/m' P = 221 E-04 mg/rm' Alpha = 2.26E-03 Bq/m' Dew Pt. Temp.= 43.9'C

15 Of= t.5% NO = 1.04E-03 mg/mr NH= 3.60E+01 mi/m' Beta/Gamma("=3.41 E+O1 Bq/m' Density= 0.88I kg/m'

16 Ar=0.8% SO, = I.64E+0l mg/mt Entrain of Solids= 3.95 mgm' H-3=7.95E+03 Bq/n? Therm.Conduct-27.81mWim-c

17 CO, - 0.6% C = 5.52E-02 mgim C-14 =3.87E+03 Bq/m' Heat Cap 1.07 kJ/kg-C

18 HO = 10.4% F = 8.07E-02 mg/r' 1.129 4.32E-02 Bq/m' Relative llumidiro= 44.4%

19 Ave. Mole Wt.= 27.9 gtmol
20 (11 Beta/Gamma dose excludes Viscosity = 19.54 uPa-s

21 Tritium. Carbor-14. and iodine. Pressure = 875 mbar

22 3.) Differential Pressure Tap: 1/2" Socket Weld. T-304L SS hlalf Coupling. Size of the hole penetig housing pressure boundary at 1/1" diameter.

23 4.) Radiation Dose Rates for HLW R5 room B-0104 (Filter Cave). See CCN: 152094, Ref. Cale. 24590-IILW-Z0C-30-00016. Table 7-10.

24 5.) The thickness for the 12" dia. inlet / outlet connections on the filter housing and the ductwork supplied between the primary and secondary

25 filter housings shall be 0. 18" thick (pipe per ASTM A312 or rolled and welded plate per A240).

26 6.) N/A denotes "Not Applicable".

27 7.) HEPA Housing has been credited to perform following a seismic event. Therefore, the design is required to be Seismic Qualificanon Tested (i.e.. shaker table test)
28 in accordance with 24590-WTP-3PS-MKH0-T000 . During shop tes. contractor esay use a temporary valve or blank -off plate.

9 Min. Housing Filter System Efficiency: >/ 99.7% (inclusive margin) per ASME AG-I TA-4634, prior to, during and following shake test.

30 Observe and note efficiency reading on photometer during test.
31 HEPA Filter Seismic Oualification: ASME AG-1 FK-4300 and Equipment Qualification Data Sheet (Appendis 1 and Attachment A).

32 Pressure Boundary and Filter Sealing Surface Allowable Leakage: < 0.0005 scfm/cu. ft of test volume following seismic test.

33 8.) Aerosol test ports include injection and sampling at each stage. See vendor submittal 24590-QL.P0A-MKHO-00002-07-00100. 00111, 00112 and 00 118
34 for HOP HEPA Filter Housing end panel assembly details and overall dimension.

35 9.) Drain connection: I 1/2-in. NPT T-304L SST pipe nipple with cap. drain at low point in the plenum.

36 10.) Sealing materials and mechanism shall comply with ASME AG-1.

37 11.) Contents of this document are "Dangerous Waste Permit Affecting".

38 12.) Low carbon content alloy steel: "" designated materials. i.e.. Type 304 L stainless steel. with a maximum carbon content of 0.030% shall be used for

39 pressure boundary materials (Imposed to the offgas stream) that will be welded. Type 304 SST may be substituted for items such as fasteners that will not

40 be welded. Altermtee matertals may be proposed and accepted by the Buyer using the design submittal process.

41 Remarks: Modifications to the content of this datasheet shall be made by vendor submittal and are subject to Buyer's permission to proceed.
42 FOR AS-BUILT INFORMATION REFER TO VENDOR SUBMITTALS.

41 Blank data fields are not reouired to be completed.

I
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APPENDIX 1 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002
EQUIPMENT QUALIFICATION Data Sheet: Plant hem No. Rev No.

24590-HLW-MAD-HOP-00015 24590-HLW-MK-HOP-HEPA-00008A 5

EQUIPMENT IDENTIFICATION:

2 Full Component Tag Number or BNI 24590-HLW-MK-HOP-HEPA-00008A Safety Classification
Sinck Cnd5e Nmhr

3 Equipment Datasheet Number 24590-HLW-MAD-HOP-00015 X SC SS
4 IAPC-PAM

5 Description HLW Vessel Vent / Melter #2 Offgas Vent is a Primary and Secondary Seismic Category
IHEPA Filter Housing configuration with a remote operated Inlet / X SC-I SC-u
Outlet dampers (By Others). There are two parallel assemblies of

7 offgas filters containing two stages of HEPA filters in series to perform D SC-III SC-IV'

high efficiency removal of sub-micron particulates from the heated SC-113 Seismic Interaction only
offgas.

Location (Facility / Building and HLW HOP Pnmary HEPA Filter Housing 24590-HLW-MK-HOP-HEPA-00008A is located inside
Room No.) Room H-104, at EL. 0'-0".

to Safety Function(s) Provide confinement and protection against crush/impact events.
To provide filtration of the offgas to prevent releases that may result in consequences to the public, co-worker. and

facility worker above RES (Rad. Exposure Std.) in the SRD (Safety Requirement Doc.).
12 Source: 24590-WTP-PSAR-ESI1-0l-002-04 Section: 4.3.20.1

13 Equipment Safety Function Type X Passive Mechanical [j Active Mechanical Electrical

14 Seismic Safety Function Seismic Operability Requirements

15 X Yes No E During Seismic Event After Seismic Event None

16
EQUIPMENT ENVIRONMENTAL QUALIFICATION (EEQ)

(Parameter values stated in this section do not include process conditions or operationally induced conditions)

18 Classificatton of Environment X Mild Harsh Qualified Life (years) 40 F Other

19Parameter Paramneter DurationParameters Type / Units Daration WTP Source Document Number
Value inumber)

21 Normal Ambients
22 High Temperature (*F) 113 Note 20 40 Years 24590-HLW-UOD-WI6T-00001

23 Low Temperature (*F) 59 Note 21 N/A 24590-WTP-DB-ENG-01 -001. Table 12-1 (Plant rooms)

24 High Relative Humidity (%RH) 100 Note 22 N/A 24590-HLW-UOD-Wl6T-00001
Condensmi l

25 Low Relative Humidity (%RH) 5 Note 22 N/A 24590-HLW-UOD-WI6T-00001

26 High Pressure (in.-w.g.) 0 Note 23 N/A 24590-HLW-UOD-Wt6T-00001

27 Lzw Pressure (in.-w.g.) (-)1.4 Note 23 N/A 24590-HLW-IUOD-Wl6T-00001

28 Radiation Dose Rate (oRad/hr) 35.400 40 Years 24590-HLW-UOD-Wl6T-00001
28_________ ____________ DNote 24- A) (24590-HLW-Z0C-30-00016. See CCN 152094)

29 Plant / Process Induced Vibration Yes No

30 Additional Normal Information None

32 Abnormal Ambients

33 High Temperature (*F) 126 8 hours/yr 24590-HLVW-UON-W l6'1-OOOU (t-or Duration See 24590-
HLW-UOD-Wl6T-00001. 1.4C)

34 Low Temperature (*F) 40 Note 21 N/A 24590-HLW-UOD-Wl6T-00001

35 High Relative Humidity (%RH) too Note 22 N/A 24590-HLW-UOD-WI6T-00001
Condensn___

36 Low Relative Humidity (%RH) 6 Note 22 N/A 24590-HLW-UCN-W16T-00001

37 High Pressure (in.-w.g.) 4 Note 23 N/A 24590-HLW-UOD-W]6T-00001

38 Low Pressure(in.-w.g.) (-)6.7 Note 23 N/A 24590-HLW-UOD-W]6T-00001

39 Radiation Dose Rate (mRad/hr) 35,400 0* ears 24590-ffLW-U0D-Wl6T-0002
_ Nor 7.4-A) (24590-HLW-Z0C-30-00016. See CCN 1520941

40 Exposure to Wet Sprinkler System E Yes X No NA

41 Additional Abnormal Information: None
42 11
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APPENDIX 1
REMOTE CHANGE HEPA FILTER HOUSING 24590.QL-MRA-MKHO-00002

EQUIPMENT QUALIFICATION Data Sheet: Plant hem No. Rev No.

24590-HLW-MAD-HOP-00015 24590-HLW-MK-HOP-BEPA-00008A 5

etr Parameter
Parameters Type / Units Parameter Duration Duration Units WTP Source Document Number

Value (nnherl
2 Design Basis Events (DBE) Ambient-

24590-HLW-UON-W6T-00001 (For Duration See: 24590-

3 High Temperature (*Fl 135 1000 hours HLW-U0D-WI6T-00001 1.4D)

4 Low Temperature (*F) 40 Note 21 N/A 24590-HLW-UOD-Wl6T-00001

5 High Relative Humidity (%RH) 100 482 hours 24590-HLW-UOD-Wl6T-00001
Condensine

6 Low Relative Humidity (%RH 6 1000 hours 24590-HLW-UON-Wl6T-0000]

7 High Pressure (in.-w.g.) 4 1000 hours 24590-HLW-U0D-W16T-00001

8 Low Pressure (in -w-g.j (-)6.7 1000 hours 24590-HLW-UOD-WI6T-00001

24590-HLW-UOD-Wl6T-00001
9 Radiation Dose Ra1e mRad/hr) 35,400 0 hours (24590-HLW-Z0C-30-00016. See CCN 152094)

10 Submergence Yes X No hours See Note 16

1 Chemical/Spray Exposure Yes No hours 24590-HLW-UOD-Wl6T-00001

13

N ]1 Ad itonal DBE Infor 
mation 

Note 25

14 _______

15
16-
17
is DBE Chemical Exposure Details

19 1 DBE Chemical Types/Concentration
20 NONE

23 Electrical Interfaces Supporting the Safety Function

24 Power Suppi Voliage (VAC. VDC) NA

25 Power Supply Frequency (Hz) NA

26 Power Connection Method NA
27 1 / 0 Sinnals to /from EurpmCnrt NA
28 l /0 Connection Method NA
29 1

30 Mechanical Interfaces

31 Mounting Configuration (orientation) Note 13

32 Mounting Method (bolts. welds. etc) Note 13

33 AuxiliarY Devices ' Note 13
34

35 Equipment Seismic Quatification f ESQ
Reterences/Documents Version/ Remarks

36 Parameters Title Number I gn
,7 WTP Seismic Design Seis Quaication of seismic Categor /-WTP-3PS-SS90-T0001 2 NA824590-T-P-90T00 2NA
38 Snecification Equip. and Tanks

39 Specified Seismic Load HLW Filter Cave Coupled Structural Analysis 24590-HLW-SOC-SI5T-00108 OB See Nose and

40 Parameters Attahment A
41
412
43
4-1

45

46

4,7

r481
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APPENDIX 1 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002
EQUIPMENT QUALIFICATION Data Sheet: Plant Item No, Rev No

24590-HLW-MAD-HOP-00015 2459-LW-MK-HOP-HEPA-00008A 5
Equipment Qualification Notes and Additional Information

I

I

2 Notes: Continuation from page 3, Data Sheet:
3 13. * Data to be provided by SELLER through the submittal process as required on the G-321-E form,
4 14. Note Deleted,

5 15. Note Deleted See Note 24 A & B.

6 16. Equipment submergence shall reference to the room postulated water depths and the actual equipment elevation from the floor. Remote HEPA

7 Filer Housing are supported by structural steel and elevated above the room flood heights of 1.58 ft.

8 17. Remote HEPA Filter Housing needs to be qualified for the external (Room H-0104 (R5/C5)) and internal (Off-gas constituents. See Note 2).

9 significant environment differences such as in mon temperatures, pressures and radiation dose level (Rad dose could be above 34.500 mRad/hr)

10 that may affect the short term or long teri ability of the equipment to perform its safety functions. The interrelationship between

HI sextettal/itternal of the Remote HEPA Filter Housing environments has not been analyzed so the difference identified in the EQD represent

12 potential for extreme.

13 18. Nozzle loads and in-structure response spectra (ISRS) are provided by CSA (see AttA). ISRS are suitable for seismic qualification of the filter

14 boxes by analysis. They am also provided for testing of the filters. but do not include a 1.4 factor for testing, or any other conservatism.

15 The curves are provided for 4% and 5% damping. ISRS dam points are at the bottom support points of the boxes. In the nozzle load daa.

16 Ilive loads related to civil structural steel and are not directly involved with ducting or fitter housing. The "thermal, normal" case is intended for

17 combination with seismic (if required). The "thermal, off-normal" applies to post-DBE conditions. Nozzle ISRS data point locations are on the

IS Inozzle centerline at the filter housing box face. Nozzle loads in ALt. A do not include factors for conservatism. Magnitudes are enveloping for

S(all nozzles. .oad components in Ati. A are defined as follows:

20 P = Axial Load T = Torsion

21 V2 = Shear along minor axis (vertical) M2 = Moment about minor axis
22 V3 = Shear along major axis (horizontal) M3 = Moment about major axis

23 19. DOE Radioactive Materials Disclaimer:

24 Please note that source. special nUclear and byproduct materials, as defined in the Atomic Energy Act of 1954 (AEA). are regulated at the

25 US Department of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA authoritv. DOE asserts, that pursuant to AEA, it has sole and

26 exclusive responsibiltty and authority to regulate source. special nuclear, and byproduct materials at DOE-owned nuclear facilities. Information contained

27 herein on radionuclides is provided for process description purposes only.

28 20. For thermal aging, the high normal temperature shall be assumed to subsist for 40 years less the duration of the high abnormal temperature.

29 For any lesser qualified life, the normal and abnormal condition duratons shall be assigned proportionally. The abnormal temperature is stated

30 to subsist for a certain number of hours per year. It shall be taken to subsist for this naniber of hours for each year of the qualified life.

3 21 The ability to provide the safety function at the low normal lemperatore..the low abnormal temperature or the low DBE temperature (whichever be

32 die lowest) shall be established by test. analysis. or operating experience. The thermal aging at these respective low temperatures will be conservatively

33 covered by the thermal aging per note 20 above. Therefore, no duration is assigned for the low temperatures.

34 22. The ability to provide the safety function at the extremes of the normal and abnormal humidity conditions, taking into consideration the high and

low normal, and high and low abnormal, shall be established by tesi analysis, or operating experience. No duration is assigned for the normal and

36 abnormal humidity conditions.

23. If Ere performance of the safety function of the equipment is affected by ambient pressure, the ability to provide the safety function at the extremes

of the normal and abnormal pressure conditions, taking into consideration the high and the low normal and the high and low abnormal pressures

shall be established by test, analysis, or operating experience. No duration is assigned to the normal and abnormal pressure conditions.

44 A. If the abnormal radiation dose rote is the same as the normal radiation dose rate, the normal radiation dose rare shall be assumed

to subsist for 40 years. or any lesser qualified life, and the duration of the abnormal radiation dose rate is "0.'

B. If the ubnormal radiation dose rate is higher than the normal radiation dose rate, the abnormal radiation dose rate shall be assumed

43 to subsist for 40 years. or any lesser qualified life, and the duration of the normal radiation dose rate is "0'"
44 25. The DBE conditions shall be taken to subsist for the Stated number of hours following the qualified life of the equipment.

45 26. The values stated in this EQD are the ambients and do not include the thermodynamic and radiation conditions imposed by the process fluids,
46 self-heating. etc. The data pertaining to process fluid and service induced parameters are to b: taken into account where significianL such as

in thermal aging analyses. These datt can be obtained from the equipment data sheets or the Equipment Specification.

482 Equipment diat is to be installed in inaccessible locations must be qualified to a 40-y=ar life without the need for maintenance or replacement.
49

50
51
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ATTACHMENT A MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002
EQUIPMENT QUALIFICATION Data Sheet:

24590-HLW-MAD-HOP-00015 Plant hem No. Rev No.

24590-HLW-MK-HQP-HEPA-00008A j 5

In-Structure Response Spectra (ISRS) and Nozzle Load: Based on 24590-HLW-SOC-S15T-00108, Rev. B

System Load Case P / Kip V2 / Kip V3/ Kip T I Kip-in M2 / Kip-in M3 / Kip-in
DL ( Dead + Live) 0.12 2.94 0.04 6.7 1.2 5 4

Nozzle Load To (thermal. normal) 0.86 1.87 -0.22 13.2 1.8 5.3

for HOP HEPA Ta (thermal. off-normal 3
Housing & Post DBE' 2.19 3.92 0.38 28.0 2.7 1L5

E (Seismic) 0.56 1.13 0.51 8.7 2.4 3.0

See Note 18 for definition of load components (P, V2, V3, T, M2, &

Filter Box Support ISRS

Box Support ISRS, East-West, 4 & 5% Damping

.2 - - -

-0-

0.1 1 10 100
Frequency, Hz

Box Support ISRS, Vertical, 4 & 5% Damping

0.5 -- - - --

0
01 1 10 100

Frequency, Hz

M3), load cases, and conservatism factors.

Box Support ISRS, North-South, 4 & 5% Damping

2 --

0
01 10 100

Frequency, Hz

Filter Box Support ISRS Data:
Direction: EW EW NS NS Vert Vert
Damping: 4% 5% 4% 5% 4% 5%

Freq. Hz Acce|, g Accel, g Freq. Hz Accel, g Accel, g Freq. Hz Accel, g Accel, g

0.30 0.13 0.12 0.30 0.13 0.12 0.30 0.105 0.1C
0.94 0.60 0.55 1.00 0.64 0.60 1.00 0.32 0.30
2.00 0.88 0.85 1.90 0.85 0.8C 2.40 0.77 0.73
5.30 0.88 0.85 6 0.85 0.80 5 0.82 0.78

12 0.53 0.50 10 0.85 0.80 9 0.80 0.74
23 0.53 0.50 12 1.10 1.00 21 0.68 0.63
26 0.77 0.67 14 1.96 1.66 33 0.43 0.40

35 0.77 0.67 20 1.96 1.66 40 0.70 0.67
43 0.37 0.35 31 0.96 0.70 50 0.70 0.67
50 0.37 0.35 50 0.48 0.45
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APPENDIX 2 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002
Nozzle Location Sketch for Datasheet:

24590-HLW-MKD-HOP-00015 Plant Item No. Rev No.

24590-HLW-MK-HP-HEPA-00008A 5

HOP-HEPA
SECONDARY OFFGAS
MELTER #2 ACTIVE

HEPA FILTER HOUSING

Ht

NO5

ZNO9

ELEVATION VIEW OF HOP-HEPA-00008A

'| L

06

N08

N17

6"

T T

2

N 0
N08

NJ '

HOP-HEPA-DOOO8A
SECONDARY CFPGAS
MEL-ER 2 ACTIVE
HEPA PI TER HOUSING

HOP- -:A-Q008B
\ PRIMARY 7O GAZS

MELTER *2 STANDBY
HEPA FILTER HOUSING

INLET END

Nozzle Designations:
NO5: Injection port
N06: Upstream sample
N07: Upstream static pressure.

NO8: Downstream static pressure
N09: Downstream sample
NOL0: Housing outlet
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ISSUED BY III111111 I 111
RPP-WP POC R11162137

REMOTE-CHANGE HEPA FILTER MR No.

HOUSING Data Sheet: 24590-QL-MRA-MKHO-00002

24590-HLW-MAD-HOP-00016 Plant Item No Rev No.

24590-HLW-MK-HOP-HEPA-00007B 5
i Project: RPP-WTP BldgJRm#i HLW/n-0104 Manufacturer: Flanders /CSC

2 Project No: 24590 Elevanon 0'-0"

3 Site: DOE Hanford Supporting 24590-HLW-MKC-HOP-(0009 Manufactrer

4 Safety Classification SC Calculations 24590-HLW-M6C-HOP-003 Pan No:

5 Scismic Category SC-i Associated 24590-HW-M6-HOP-00010 Quantitv Required

6 System No. HOP Drawings Quality Level Q

7 System Desc. 24590-HLW-3YD-HOP-00001 Spec. for Remote Change HEPA Filter 24590-WTP-3PS-MKH0-T0003
I ousingEIvironmental Qualification: M1LD

8 Description: HLW Vessel Vent / Offgas Melter #2- Primary "Standby" Housing ltS omefte Appendix 1. EQ

9 DESIGN CONDITIONS
10 lZone Design Temperaure- Summer "F t13 db Inlet Temp. Design/Normal inlet Air Temp. "F 187 143

11 Sim Storage Conditions - Sumnmer "F 113 dlb NA wb

12 Housing Imerior Chemical Exposure See Note 2

13 Site Storage Conditions - Wmter "F (-)23 db Radiologizal Dose Level per Hr (See Note 2 & 4 35.4 Rad/fir

14 Indoor Design Temperature - Winter "F 59 1 b Radiological Dose Level for Facilty Life-40yrs (See Note 2 & 4) 1.24 X 10' Rad

15 PERFORMANCE RATING
16 Design Flow Rate (CFM) 400 1 Leakage Rate @ Design Flow & 4 SCFM

17 Min. Operating Pressure (in we) 1-)166" Max Pressure (CFM)

18 Min. Design Pressure (in wc) (-)249" Assembly Clean Pressure Drop with Fiters (in we) 3.5'

19 Total Filter Openings Required Weight with HEPA Filters (pounds)

20 No. Filters per Bank Weight without HEPA Filters (pounds)*

21 CONSTRUCTION

22 NOTE: This housing unit is paired with 24590- AIRTLW

23 HLW-MK-HOF-IIEPA-00007A (Ref. datasheet fInet Hosang 24590-H-LW-MK-HOP-HEPA-00007B outlet
24 24590-H-LW-MAD-HOP-00 141, orienioi as inlet Housing 24590-HLW-MK-H-OP-HEPA-00007A outlet

showr, PLAN VIEW

26 Design Housing Manufacturer Fianders/CSC Design Housing Model Number:

22 Housing Construction Method All Welded Max. Housing Dim.: (in.( See Note 8 L= H=* W=
28 Housing Material: See Note 12 Type 304L Stainless Steel Housing Material Gauge:

29 Top Panel Material: See Note 12 Type 304L Stainless Steel Top Panel Material Gauge:

30 IStructural Frame Material: See Note 12 Type 304L Stainless Steel Structural Frame Features:

31 Inlet Pienum Total Volume * Outlet Plenum Total Volume

32 Inlet Position: (Too/Sides Side Outlet Position: (Top/Side) Side

33 Inlet Nozzle Dimensions: inches) 12 in. Diameter, nominal Outlet Nozzle Dimensions: (inches) 12 in. Diameter, nominal

34 See Note 5 & 8 See Note 5 & 8
35 Inlet Connection Type Welded Outlet Connection Type: Welded

36 Inlet Flange Boll Required: N/A Outlet Flange Bolts Required: NiA

37 Inlet Flange Bolt Size: N/A Outlet Flange Bolt Size: NsA

38 Inlet Flange Bolt Material: N/A Outlet Flange Bolt Material NiA

39 Inlet Feange Gasket Mmerial: N/A Outlet Flange Gasket M aterial: N/A

40 ]Pain and Finish Material: N/A Paint and Finish Material Minimum Thickness. N/A

41 HOUSING ACCESSORIES
42 Accessory Provided Yes No Accessory Information

43 Test s/Inlet Isolation Damner: X Damper Provided By: Other,

44 See Note 7 Inlet Isolation Damper Type: N/A

45 Intet isolation Damper Size 12" Nominal DiaMeter

46 ntct Transition Ductwork X Inlet Transition Ductwork NA

47 Overall Length: inchesl NA

48 Inlet Transition Smallest N/A

49 Inside Dimension: iinches N/A

50 Inlet Transition Lrges: N/A

5 ]11) inside Dimension: (inches) N/A

52 Inlet Aerosol Test Port Criteria: x Challenge Aerosol Connection Type:

53 Sc NoteS Challenge Aerosol Connection Size

54 Challenge Aemosol Connection Quantity_
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REMOTE-CHANGE HEPA FILTER MR No.

HOUSING Data Sheet: 24590-QL-MRA-MKH0-00002

24590-HLW-MAD-HOP-00016 Plant iem No. Rev No

24590-HLW-MK-HOP-HEPA-00007B 5
I Project: RPP-WTP Bldg./Rm# HLW / H-0104 Manufactrer: Flanders /CSC

2 Projet No: 24990 -Elevation -"

3 Site: DOE Hanford Supporting 24590-HLW-MKC-HOP-00009 Manufacturer *

4 Safety Classification SC Calculations 24590-Hl1W-M6C-HOP-4WI3 Part No:

5 Seismic Category SC-I Associated 24590-HLW-M6-HOP-00010 Quantity Required

6 System No. HOP Drawings QualityLevel Q
7 System Desc. 24590-HLW-3YD-HOP- 0000 Spec or Remote Change HEPA Filter 24590-WTP-3PS-MKH0-T0W3

Etvroanmental QulfctoeMILD
Descripton: HLW Vessel Vent / Offgas Melter #2- Primary "Standby" HousingSec Appendtx 1. EQ

9 HOUSING ACCESSORIES (continued)
10 Accessory Provided Yes No Total Number of Viewing Ports Required: N/A

11 Inlet Viewing Ports X Inlet Viewing Pon Type: N/A

12 Inlet Viewing Port Locadons: N/A

13 Inlet Viewing Pon N/A Width

4 Dimensions: (inches) N/A Length

15 lIternal Fire Suppression: X Fire Suppression System Desripuon: N/A

16 Accessory Informauon I per bank

17 Vacuum-Relief Vent Assembly: X Number Required:

1 Vacuum-Relief Vent Assembly SeLpoint:

19 Vacutun-Relief Vent Assembly Manufacturer:

20 Vacuum-Relief Vent Model Number: N/A

21 Tent w/Outlet Isolation Damper: X Damper Provided By: Others

22 See Note 7 Outlet Isolation Damper Type: N/A

23 Outlet Isolation Damper Size N/A

24 Outlet Transition Ductwork X Outlet Transition Ductwork Overall NA
25 Length: (inches)

26 Outlet Transition Smallest Inside N/A

27 Dimension:(iches) N/A

28 Outlet Transition Largest Inside N/A

29 Dimension: (inches) N/A

30 Outlet Aerosol Test Pon Cnieriz: X Challenge Aerosol Connection Type: *

31 See Note S Challenge Aerosol Connection Size:

32 Coullenge Aerosol Connection Quantity: N/A

33 Outlet Viewing Ports: X Total Number of Viewing Ports Required: N/A

34 Outlet Viewing Port Type: N/A

35 Outlet Viewing Pon Locanons N/A Width

3 Outlet Viewing Port N/A ILength
37 Dimensions: (inches) N/A

3 DifterentialPressure laps: X Differeuial Pressure tap Size: (inches) 1/2-in. (See Note 3)

39 Drain Conecoon See Note 9 X Drain Connection Size: (inches) I 1/2-in. (See Note 9)

40 Drain Connecton Valve: X Drain Connection Valve Size: (iches) N/A

41 PVC Safe Change Bag Type:

42 UTILITY REQUIREMENTS
43 Electrical: (volts/phase/hertz) N/A

44 Compressed Air: N/A

45 lstrumentafon Taps: 3/4-inch SW

46 Pressure/Leak Test Ports *

47 Air/Aerosol Mixing Test Ports

46 NOTE: See Appendix 2 for locations of test ports. SELLER to provide aerosol injection and sampling lines from housing penetration to connection

49 point located on Appendix 2 sketches. Aerosol lines shall be routed outside housing through box stiffeners, so as not to project outside the

50 housing envelope. Aerosol injection and sampling lines shall be stainless steel pipe per specification 24590-WTP-3PB-P000-TSI IZ, or equal.

52

53
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MR No.

REMOTE-CHANGE HEPA FILTER 24590-QL-MRA-MHO-OOO2

HOUSING Data Sheet:

24590-HLW-MAD-HOP-00016 Plant IteNo. RevNo.

24590-HLW-MK-HOP-HEPA-00007B 5

I Project: RPP-WTP Bldg/Rm# HLW/H-0104 Manufacturer. Flanders /CSC

2 Project No: 24590 Elevaton 0'-4"

3 Site: DOE Hanford Suppoerng 24590-HLW-MKC-HOP-00009 Manufacturer

4 Safety Classification SC Calculations 24590-HLW-M6C-HOP-00013 Part No:

I Saistic Category SC-I Assocated 4590-HLW-M6-HOP-00010 Quanury Required

6 SysteaNo. HOP Drawigs Quality Level Q

7 SystcmDesc. 2459(l-HLW-3YD-HOP-00001 Remotecaeli'A Fiter 24590-WIP-3PS-MKH-T0003
System *nn.,n" nvironmtental lQuastcaton: MiLi)

a Descripiont HLW Vessel Vent / Offgas Melter #2- Primary "Standby" Honsing See Appentdix I. E M

10
I 0

12

13
14

15

16

17

IS
19

20

21

22

23

24

25

26

27

20

29

30

31

32

33
34

35

36
37
3N

39
40

41
42
43

Notes:

1.) Vendor to fill in data with (*) asterisk

2.) Service Conditions, HOP OFF-GAS: Referenoc Cal. 24590-WTP-M3C-HOP-00001. Melter Offgas and Liquid Effluent Definition, Stream No.HV232 (Fust H EPA Inlet GasI.

The consdituent off-gas (Based on a 3.5 MT/day welter basis):

Chemieals; Dose: Temperature = 61"C

N 69.6% CO=4.82E+01 mig/a
3  

P -2.21E-04 mpim Alpha = 2.26E-03 Bq/um DewPt Temp = 43.9C

O:' 18.5% NO,'- l.04E+03mgm't NH1=3.60E-01 mgrmt Beta/Gamma"-3.41E+0 IBq/rm Density =0.881 kg/m,

At - 0.8% SO, - 1.64E+0 I mg/m Entram of Solids = 3.95 mg/m H-3 - 7.95E+03 Bqin' Themi.Conduct=27.81mW

CO, - 0.6% Cl = 5.52E-02 mg/rm C-14 = 3.87E+03 Bq/m' Heat Cap 1.07 kJ/kg-C

H2O - 10.4% F = 8.07E-02 mg/t' 1-129 - 4.32E-02 Bq/tm Relative Humidity = 44.40

Ave. Mole Wt.= 27

(11 Bea/Gamna dose excludes Viscosity = 19.54 u

Tritium. Carbon- 14. and Iodine. Pressre = 875 mba

3.) Differential Pressure Tap: 1/2" Socket Weld. T-304L SS Half Coupling. Size of the hole penetrating housing pressure boundary at 1/8" diameer.

4.) Radiation Dose Rates for HLW R5 room H-0104 (Filter Case), See CCN: 152094. Ref. Calc. 24590-HLW-ZOC-30-00016. Table 7-10

5.) The thickness for the 12" dia. inlet i outlet connections on the filter housing and the ductwork supplied between the primary and secondary

filter housings shall be 0.18" thick (pipe per ASTM A312 or rolled and welded plate per A240).

6.) N/A denotes "Not Anoicable"

7.) HEPA Housing has been credited to perform following a seismic event. Therefore, the design is required to be Seismic Qualification Tested (i.e., shaker table test)

in accordance with 24590-WTP-3PS-MKH0-T'000 1. During shop test. contractor may use a temporary valve or blank -off plate.

Min. Homing Miter System Efficiencv: >/ - 99.7% (inclusive margin) per ASME AG-I TA-4634, prior to. during and following shake test

Observe and note efficiency reading on photometer dunng st.

REPA Filter Seismic Oualification: ASME AG-1 FK-4300 and Equipment Qualificatioa Data Sheet (Appendix I and Attachment A).

Pressure Boundary and Filter Staline Surface Allawable Leaksee: < C.0005 scfm/ct. ft of test volume following seismic test

8.) Aerosol test ports include inteoction and sampig at each stage. See vendor submittal 24590-QL-POA-MKHO-00002-07-l0 100. 00 111.00 112 and 00111

for HOP HEPA Filter Housing end panel assembly details and overall dimension.

9.) Drain connection: I 1/2-in. NPT T-304L SST pipe nipple with cap, drain at low poin in the pienun

10.) Sealing materials and mechanism shall comply with ASME AG-I

11.) Contents of this docUmedt are "Dangerous Waste Permit Affecting".

12.) Low carbon content alloy steel: L" dessgnated miaterials, i.e.. Type 304Lstainicss steel. with amaxunin carbon content of0.030% shall be used for

pressure boundary materials (exposed to the offgas stream) that will be welded. Type 304 SST may be substituted for items such as fasteners that will not

be welded. Alternate materials may be proposed and accepted by the Buyer using the design submittal process.

Remarks: Modifications to the content of this datasheet shall be made by vendor submittal and are subject to Buyer's permission to proceed.
FOR AS-BUILT INFORMATION REFER TO VENDOR SUBMITTALS.

Blank data fields are not remitred to be coamleted.

'tm-c

9 -mol
Pa-5

44 SAFETYSCREENINGIEVALUATION REQUIRED? IF YES PER 24590-WTP- YES = X NO=
45 GPP-SREG-002. E&NS SIGNATURE REQUIRED BELOW

Revised note 7 and added shaker table test notificantion.
46 Updated attached EEQ (Appendix 1) per latest templates
-- 5 and with rievmed ISRS data and curves from coupled e
47 ' analysis. HFPA Hoing overall dimension = F/CSC.

Added note i per DCN 24590-HLW-MANHOP-0000 APO" gA pt~t. y rd 1 jlt NT '1 oeVZ=FJ L T InOO.
& note 12. attached EEQ (Appendix 1) with RRS curves

4 from coupled analysis and Safety Screceng Evasuation

Revised Safety Class to SC and Quality Level to Q.
4 9/24/2009 Consolidate attachment "B" into Note 2 Revised Note 3

49 and 4. and added housing overall dimensions. Revised R.K. Ramos C.Imeng I.Tuck LSohs Gerard Garcia
note 9 per vendor subittal 24590-QL-POA-MKH-.
100002-07-00100. 111 and I 12. II

Revised note 5 to incorporate 24590-WhTP-SDDR-PROC-

50 3 44/2005 05-00290 disposition. room no.. calc. no.. and M.Ordona AJocson LlSols

radiological dose. Deleted Attachmcnt A.
5 1 2 -712,'212003kevisec trie Design Londmutons, P'erformance Rating MOtoaDC aiJll51 2 32/2/2003 Sections and Seismic Categorv to SC- and ( uahiy Level MOrdot DEG -adi jalali

52 1 9/8!200 kevisea the elets Lonotons and Prlformane Kating M.Ordona D.E.Green J. Sanders
2 ec0Mondo D I

53 0 10/22/2002 Issued for Purchase David Royer JA.C.tn I. Sanders
54 Re Date Descriptin Orinaor E&NS Checker Reviewer Approver
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APPENDIX 1 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QLMRA-MKH-00002
EQUIPMENT QUALIFICATION Data Sheet: Plant Item No Rev No.

24590-HLW-MAD-HOP-00016 2459G-HLW-MK-H0P-HEPA-00007B 5
_ EQUIPMENT IDENTIFICATION:

2 Full Component Tag Number or BNI 24590-HLW-MK-HOP-HEA-00G07B Safety Classification
Stnk Cade Nvimher
Equipment Datasheet Number 24590-HLW-MKD-IOP-00116 sc ss

[]APC-PAM

5 Description HLW Vessel Vent / Melter #2 Offgas Vein is a Primary and Secondary Seismic Category
HEPA Filter Housing configuration with a remote operated Inlet / FX SC-1 SC-3
Outlet dampers (By Others). There are two parallel assemblies of

7 offgas filters containing two stages of HEPA filters in series to perform SC-Il SC-IV

high efficiency removal of sub-micron particulates from the heated SC-rn Seismic Interaction onlyoffgas.

9 Location (Facility / Building and HLW HOP Primary HEPA Filter Housing 24590-HLW-MK-HOP-HEPA-00007B is located inside
Room No.) Room H-104. at EL. 0'-0".

1o Safety Function(s) Provide confinement and protection against crush/impact events.
To provide filtration of the offgas to prevent releases that may result in consequences to the public. co-worker, and
facility worker above RES (Rad. Exposure Std.) in the SRD (Safety Requirement Doc.).

12 Source: 24590-WTP-PSAR-ESH-01-002-04 Section: 4.3.20.1

13 Equipment Safety Function Type X Passive Mechanical L Active Mechanical Electrical

14 Seismic Safety Function Seismic Operability Requirements

15 1 Yes No X During Seismic Event X After Seismic Event None

16

EQUIPMENT ENVIRONMENTAL QUALIFICATION (EEQ)
(Parameter values stated in this section do not include process conditions or operationally induced conditions)

18 Classification of Environment X Mild 7 Harsh Qualified Life (years) 40 Other

19 Prameer araneter
Parameters Type / Units PaVaeter e Duration WTP Source Document Number

20 Valuenit Duration j UnitsI number)
21 Normal Ambients
22 High Temperature ('F) 113 Note 20 40 Years 24590-HLW-U0D-Wl6T-0000l

23 Low Temperature ('F) 59 Note 21 N/A 24590-WTP-DB-ENG-0l-001, Table 12-1 (Plant rooms)

24 High Relative Humidity (%RH) 100 Note 22 N/A 24590-HLW-U0D-WI6T-O000l
Condensing

25 Low Relative Humidity (%RH) 5 Note 22 N/A 24590-HLW-UGD-W16T-00001

26 High Pressure (in,-w.g.) 0 Note 23 N/A 24590-HLW-U0D-W6T-00001

27 Low Pressure (in.-w.g.) (-)1.4 Note 23 N/A 24590-HLW-U0D-Wl6T-0000l

28 Radiation Dose Rate (mRad/hr) 35,400 40 Nsears Z4590-HLW-U0D-W16T-0000I
I__ No_ 24- A ) (24590-HLW-ZOC-30-00016, See CCN 152094)

29 Plant / Process Induced Vibration Yes No

30 Additional Normal information: None
31
32 Abnormal Ambients

33 High Temperature (*F) 126 8 hours/yr 24590-HLW-UON-W I76W-t0t1 (or Duration See: 24n90-
HLW-UOD-W16T-00001. 1.4C)

34 Low Temperature ('F) 40 Note 21 N/A 24590-HLW-UOD-WI6T-00001

35 High Relative Humidity (%RH) CO. n0 Note 22 N/A 24590-HLW-UOD-WI6T-00001

36 Low Relative Humidity (%RH) 6 Note 22 N/A 24590-HLW-U0N-Wl6T-0000l

37 High Pressure (in.-w.g.) 4 Note 23 N/A 24590-HLW-UOD-WI6T-00001

38 Low Pressure Iin-w.g.) (-)6.7 Note 23 N/A 24590-HLW-U0D-W16T-00001

39 Radiation Dose Rate (mRad/hr) 35.400 0 's ears 24590-HLW-UOD-WI6T-00001
Note 24-A) (24590-HLW-Z0C-30-00016. See CCN 1520(14i

40 Exposure to Wet Sprinkler System ] Yes X No NA

41 Additional Abnormal Information: None

42

Page 4 of 8
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APPENDIX M

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002

EQUIPMENT QUALIFICATION Data Sheet: Plant Item No. Rev No

24590-HLW-MAD-HOP-00016 24590-HLW-MK-OP-HEPA-00007B 5

Parameter

Parameters Type ! UnIdS Parameter Dration. Duration Units WTP Source Document Number
Value

(tinnTeS

2 Design Baris Events (DBE) Arubiente
2 DHsigh B s Eents ) A35mb000 ours 24590-HLW-U0N-WI6T-0000I (For Duration See: 24590-

3 High Temperature ("F) 135 1000 hours HLW-U0D-WV6T-DOOOl. 141)

4 Low Temperature ("F) 40 Note 21 N/A 24590-HLW-U0D-W I6T-0000I

5 High Relative Humidity (%RH) 100 . 482 hours 24590-HLW-U0D-W16T-00001
Condensin

6 Low Relative Humidity (%RH 6 1000 hours 24590-HLW-IJN-WI6T-0000I

7 High Pressure (in.-w-g.) 4 1000 hours 24590-HLW-U0D-Wl6T-00001

S Low Pressure in.-wg.) -6.7 1000 hours 24590-HLW-U0D-W 16T-00001

24590-HLW-UOD-WI6T-00001
S Radiation Dose Rate tmRad/hr) 35,400 0 hours (24590-HLW-Z0C-30-000l6, See CCN 152094)

10 Submergence Yes No hours See Note 16

I 1 Chemical/Spray Exposure Yes No hours 24590-HLW-U0D-W16T-0000l

12 Additional DBE Information Note 25

13

14

is DBE Chemical Exposure Details

s DBE Chemical Types/Concentration

20 NONE

23 Electrical Interfaces Supporting the Safety Function

24 Power Supply Voltaec (VAC. VDC) NA

25 Power Supply Frequency (Hz) NA

26 Power Connection Metnod NA

27 I/ 0 Sienals to /from Equipmeh NA
2F 1 0 Connecuon Mcthod NA

30 Mechanical Interfaces

31 Mounting ConfigUration (orientation) Note 13

32 Mounting Method (bolts, welds. etc) Note 13

33 Auxiliary Devices * Note 13

.34

35 Equipment Seismic Qualification ( ESQ )

6 Parameters Tit Relerences/Documens Version/ Remarks
37 Parameter Tio fe Number Rpvijinn

37 WTP Seismic Design Sesmic Qua icaon o seismi Category 24590-WTP-3PS-SS90-T 2 N/A
3 Specificaution E1utp. and Tanks

3_ Specified Seismic Ioad HLW Filter Cave Coupled Structural Analysis 24590-PTF-SOC-SI5T-00100 B Se fiBhe A
40 Parameters AttactneA

41

45

46

4-
.11
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APPENDIX 1 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002

EQUIPMENT QUALIFICATION Data Sheet: Plant Item No. Rev No.

24590-HLW-MAD-HOP-00016 24590-HLW-MK-HOP-EEPA-00007B 5

Equipment Qualification Notes and Additional Information

I
2 Notes: Continuation from page 3, Data Sheet:

13 * Data to be provided by SELLER through the submittal process as required on the G-321-E form.

4 14 Note Deleted.

5 15. Note Deleted See Note 24 A & B

6 16. Equipment submergence shall reference to the room postulated water depths and the actual equipment elevation from the floor. Remote HEPA

I Filter Housing are supported by structural steel and elevated above the room flood heights of 1.58 ft.

17. Remote HEPA Filter Housing needs to be qualified for the extemal (Room H-0104 (RS/C5)) and internal (Off-gas constituents, See Note 2),

9 significant environment differences such as in room temperatures, pressures and radiation dose level (Rad dose could be above 34,500 mRad/hr)

10) that may affect the short term or long term ability of the equipment to perform its safety functions. The interrelationship between

I Iexternalinternal of the Remote HEPA Filter Housing environments has not been analyzed so the difference identified in the EQD represent

12 potential for extreme.

13 18. Nozzle loads and in-structure response spectra (ISRS) are provided by CSA (see AstA)- ISRS are suitable for seismic qualification of the filter

14 boxes byanalysis. They are also provided for testing of the filters, but do not include a 1.4 factor for testing, or any other conservatism.

I5 The curves are provided for 4% and 5% damping. ISRS data points are at the bottom support points of the boxes. In the nozzle load data

1f6 live loads related to civil structural steel and are not directly involved with ducting or filter housing. The "thermal, normal" case is intended for

I I combination with seismic (if required). The "theriai. off-normal" appties to post-DBE conditions. Nozzle ISRS data point locations are on the

nozzle centerline at the filter housing box face Nozzle loads in At. Ado not include factors for conservatism. Magnitudes are enveloping for

9 all nozzles Load components in Att. A are defined as follows:

20 P =Axial Load T = Torsion

21 V2 = Shear along minor axis (verticah M2 = Moment about minor axis

22 V3 = Shear along major axis (horizontal) M3 = Moment about major axis

23 19. DOE Radioactive Materials Disclaimer:

24 Please note that source. special nuclear and byproduct materials. us defined in the Atomic Eoinergy Act of 1954 (AEA). are regulated at the

25 US Department of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA authority. DOE asserts, that pursuant to AEA. it has sole and

26 exclusive responsibility and authority to regulate source, special nuclear. and byproduct materials at DOE-owned nuclear facilities. Informaton contained

27 herein on radionuclides is provided for process description purposes only.
28 20. For thermal aging. the high normal temperature shall be assumed tosubsist for 40 years less the duration of the high abnormal temperature.

For any lesser qualified life, die normal and abnormal condition durations shall be assigned proportionally. The abnormal temperature is stated

to subsist for a certain number of hours per year. It shall be taken to subsist for this number of hours for each year of the qualified life.

31 2 1. The ability to provide the safety function at the low normal temperature. the low abnormal temperature or the low DBE temperature (whichever be

32 die lowesti shall be established by tesit analysis, or operating experience. The thermal aging at these respective low temperatures will be conservatively

331 covered by the thermal aging per note 20 above. Therefore, no duration is assigned for the low temperatures.

3. 22. The ability to provide the safety function at the extremes of the nonud and abnormal humidity conditions. taking into consideration the high and

35 low normal, and high and low abnormal. shall be esutblished by tetL analysis, or operating experience. No duration is assigned for the normal and

36 abnormal humidity conditions
37, 23. If the performance of the safety function of die equipment is affected by ambient pressure, the ability to provide die safety function at the extremes

38 of the normal and abnormal pressure conditions, taking into consideration the high and the low normal and the high and low abnormal pressures.

39 shall be established by tSLs analysis, or operating experience. No duration is assigned to the normal and abnormal pressure conditions.
40 24 A. If the abnormal radiation dose rate is the same as tie normal radiatiuon dose rate. the normal radiation dose rare shall be assumed

41 to subsist for 40 years, or any lesser qualified life. and the duration of the abnormal radiation dose rate is "0."

42 B. If the abnormal rtdiaiion dose rate is higher than the rormal radiation dose rate, the abnormal radiation dose rate shall be assumed

4- to subsist for 40 years. or any lesser qualified life. and she duration of the normal radiation dose rate is "0'

44 25. The DBE conditions shall be taken to subsist for the seated number of hours foliowing the qualified life of the equipment

45 26 The values stated in this EQD are die anbients and do not include the thermodynamic and radiation conditions imposed by the process fluids.

46 self-heating. etc. The data pertaining to process fluid and service induced parameters are to be taken into account where significant. such as

47 in thermal aging analyses. These sat can be obtained from the equipment data sheets or the Equipment Specification

48 27 Equipment that is to be installed is inaccessible locations must be qualified to a 40-year life without the need for maintenance or replacement.

49

50
51
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ATTACHMENT A MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002
EQUIPMENT QUALIFICATION Data Sheet:

24590-HLW-MAD-HOP-00016 Plan Item No. Rev No.

24590-HLW-MK-H P-HEPA-0007B 5

In-Structure Response Spectra (ISRS) and Nozzle Load: Based on 24590-HLW-SOC-SI5T-00108, Rev. B

System Load Case P / Kip V2 / Kip V3/Kip T/Kip-in M2/ Kip-in M3 / Kip-in
DL ( Dead + Live ) 0.12 1.94 0.04 6.7 1.2 5.A

Nozzle Load To (thermal, normal 0.86 1.87 0.22 13.2 1.8 5.3

for HOP HEPA Ta (thermal. oft-normal 219 39 038 280 115
Housing & Post DSE) J

E (Seismic) 0.56 1.13 0.51 8.7 2.4 3.0

See Note 18 for definition of load components (P, V2, V3, T, M2, & M3), load cases, and conservatism factors.

Filter Box Support ISRS
I I

Filter Box Support ISRS Data:
Direction: EW EW NS N Vert Ve

Damping: 4% 5% 4% 50A 4% 5o/

Freq. Hz Accel, g Accel, g Freq, Hz Accel, g Accel, 9 Freq, Hz Accel, g Accel, g
0.30 0.13 0.12 0.30 0.13 0.12 0.30 0.105 0.1
0.94 0.60 0.55 1.00 0.64 0.6C 1.00 0.32 0.3
2.00 0.88 C.85 1.90 0.85 0.8C 2.40 0.77 0.71

5.30 0.88 0.85 6 0.85 0.8c 5 0.82 0.78

12 0.53 0.50 10 0.85 0.80 9 0.80 0.74

23 0.53 0.50 12 1.10 1.0C 21 0.68 0.63

26 0.77 0.67 14 1.96 1.66 33 0.43 0.4C

35 0.77 0.67 20 1.96 1.66 40 0.70 0.67

43 0.37 0.35 31 0.96 0.70 50 0.70 0.67

50 0.37 0.35 50 0.48 0.45

Page 7 of 8

Box Support ISRS, East-West, 4 & 5% Damping

Cd
Ic 100

Frequency. Hz

Box Support ISRS, North-South, 4 & 5% Damping

0.1 1 10 100

Frequency, Hz

Box Support ISRS, Vertical, 4 & 5% Damping

1.s -.......

O. 110 100

Frequency, Hz



APPENDIX 2 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002
Nozzle Location Sketch for Datasheet:

24590-HLW-MKD-HOP-00016 Plant hem No. Rey N

24590-HLW-MK-HOP-EEPA-00007B 5

HOP-HEPA
PRIMARY OFFGAS
MELTER #2 STANDBY
HEPA FILTER HOUSING

NC2

TN1:-

ELEVATION VIEW OF HOP-HEPA-00007B

i i

NC3

NO 4

HOP-HEPA-00007B
PRIMARY OFFGAS
MELTER #2 STANDBY
HEPA FILTER HOUSING

NC

NO4

6'

--J

INLE END

HOP-HEPA-00007A
PRIMARY OFFGAS
MELTER #2 ACTIVE
HEPA FILTER HOUSING

Nozzle Designations:
NOl: Housing inlet
N02: Injection part
N03: Upsu-ean static pressure
N04: Downstream static pressure
NO 11: Upstream sample
NO12: Downstream sample

Page 8 of 8
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ISSUED BY Il 11111111
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R11162138

MR No.

REMOTE-CHANGE HEPA FILTER
HOUSIG Daa Shet:24590-QL-MRA-MKHO-00002HOUSING Data Sheet:

24590-HLW-MAD-HOP-00017 Plant item No. RevNo

24590-HLW-MK-HOP-HEPA-008B I

I Project: RPP-W1TP BIdgJRm HLW / H-0104 Manufacturer: Flanders /CSC

2 Project No: 24590 Elevation

3 Site: DOE Hanford Supporting 24590-HLW-MKC-HOP-00009 Manufacturer

4 Safety Classificauon SC Calculations 24590.HLW-M6C-HOP-00013 Part No:

5 Seismic Category SC-I Associated 24590.HLW-M(-HOP0010 Quantity Required

6 System No HOP Drawins Quality Level Q
7 Spec. for Remote Change HEPA Filter 24590-WTIP-3PS-MKH-T0003
7 System Deuc. 24590-HLW-3YD-HOP-000il Housing

Envinonmnental Qualiftction: MILD
8 Description: HLW Vessel Vent / Otigas Melter #2- Secondary "Standby" Housing S Apendix . EQ

9 DESIGN CONDITIONS
10 Zone Design Temperacure- Summer "F 1d13 b Islet Temp. Design/Normal inlet Air Temp. "F 187

1' Sie Storage Conditions - Summer'F 113 db NA 1 wb

12 Housing Interior Chemical Exposure See Note 2

13 Site Storage Conditions - Wnter"F (3db Radiological Dose Irvel per Hr (See Note 2 & 4) 35.4 Rad/Hr

14 Indoor Design Temperature - Winter "F 59 db Radiological Dose Level for Facility Lie-40yrs (See Note 2 & 4 1124 X 10' Rad

15 PERFORMANCE RATING
16 Design Flow Rate (CFM) 4,000 Leakage Rate CO Design Flow & 4 SCFM

17 Min. Operating Pressure in wc) (-) 166" Max Pressure (CFM)

18 Min. Design Pressure (in wc) ) 249" Assembly Clea Pressure Drop with Filters on wc) 3.5

19 Toal Filter Openings Required 3 Weight with HEPA Filters kpounds)

20 No. Fkers per Bank 2 Weight without I[EPA Filters (pounds)

21 CONSTRUCTION

NOTE: This housing unit is paired with 24590- AIRFLOW iu-

HLW-MK-HOP-HEPA-00008A (Ref. datasneet inlet Housing 24590-HILW-MK-HOP-HEPA-00008A Outlet

24 24590-HLW-MAD-HOP-000 15,. orienation as inlet Housing 24590-HLW-MK-HOP-H EPA-0000BE outlet

shown: PLAN VIEW

26 Design Housing Manufacturer: Flanders/CSC Design Housing Model Number

27 Housing Construction Method: All Welded Max. Housing Dim.: (in) See Note IL== V-*

28 Housing Material: See Note 12 Type 304L Stainless Steel Housing Material Gauge

29 Top Panel Material: See Note 12 Type 304L Stainiess Steel Top Panel Material Gauge:

30 Structural Frame Material: See Note 12 Type 304L Stahiess Steel Structural Frame Features:

31 Inlet Pienum Total Volume: Outlet Plenum Total Volume

32 inlet Position: (Top/Side) Side Outlet Position: (Top/Side) Side

33 Inlet Nozzle Dinensions: (inces) 12 in. Diameter, nominal Outlet Nozzle Dimensions: (inches) 12 in. Diameter, nominal

34 See Note 5 & 8 See Note 5 & 8

35 Inlet Connection Type Welded Outlet Connection Type: Welded

36 Inlet Flange Bolt Required: N/A Outlet Flange Bolts Required: N/A

37 inlet Flange Bolt Size: N/A Outlet Flange Bolt Size N/A

38 inlet Flange Bolt Material: N/A Outlet Flange Boll Material: N/A

39 Inlet Flange Gasket Material: N/A Outlet Fiange Gasket Material: N/A

40 Paint and Finish Material N/A Paint and Finish Material Minimum Thickness: N/A

41 HOUSING ACCESSORIES
42 AccessOrv Provided Yes No Accessorv Informution

43 lest w/Inlet Isolation Dimmer: x Damper Provided By. Others

44 See Note 7 Inlet Isolation Damper Type: N/A

45 Inlet Isolation Damper Size: 12" Nominal Diameter

46 inlet Transition Ducatwor X Inlet Transition Ductwork NA
47 Overall Length: utinches)

48 Inlet Transition Smallest N/A

40 Inside Dimension: i inches) N/A

311 Inlet Transition Largest NIA

51 inside Dimension: iinches) N/A

52 Inlet Aerosol lest Port Cniteria x Challenge Aerosol Connection Type:

5-, Sec Note 8 Challetue Aerosl 7onection Size

54 Ctatlenge Aerosol Connection Quan_ _ _

Page I of 8



REMOTE-CHANGE HEPA FILTER M No.

HOUSING Data Sheet: 24590-QL-MRA-MKH"-0002

24590-HLW-MAD-HOP-00017 Plant Item No. Rev No.

24590-HLW-MK-HOP-HEPA-00008B 5
I Project: RPP-WIP BldgJRm k ILW/H.0104 Manufacturer: Flanders /CSC
2 Project No: 24590 Elevation 0'-1
3 Site: DOE Hanford Supporting 24590-HLW.MKCHOP-00009 Manufacturer *

4 SafetyClassification SC Calculations 24590-HLW-M6C-HOP-0013 Part No:

5 Seisnic Category SC-I Associated Quantity Required
24590-HLW-M6-HOP-Olg Qaniy euie

6 SystemNo. HOP Drawings- Quality Level Q
7 System Desc. 24590-HLW-3YD-H OP-00001 Spec. for Remote Change HEPA Filter 24S90-WTP-3PS-MKHO-TOO03

lHousin
Enivirmnmental Qualification: MIlD8 Description: HLW Vessel Vent / Ofigas Melter #2- Secondary "Standby" Housing tSee Appendta 1. EQ

9 HOUSING ACCESSORIES (continued)
10 Accssory Provided Yes No Total Number of Viewing Ports Required N/A

11 Inlet Viewing Ports X Inlet Viewing Port Type: N/A

12 Inlet Viewing Port Locations: N/A

13 Inlet Viewing Port N/A Width
14 Dimensions; (inches) N/A Length
15 Internal Fire Suppression: X Fire Suppression System Description: N/A

16 Accessory Information I per bank

17 Vacuum-Relief Vent Assembly: X Number Required:

I I Vacuum-Relief Vent Assembly Setpoint:

19 Vacuum-Relief Vent Assembly Manufacturer.

20 Vacuum-Relief Vent Model Number N/A
21 Test w/Outdet isolation Damper X Damper Provided By: Others

22 See Note 7 Outlet Isolation Damper Type: N/A

23 Outlet Isolation Damper Size: N/A

24 !Outlet Transition Ductwork: X Outlet Transition Ductwork Overall
NA

25 Length; (inches)

26 Outlet Transition Smallest Inside N/A

27 Dinensios:(inchtes) NIA

28 Outlet Transition Largest inside N/A

29 Dimension: (inches) N/A
30 Outlet Aerosol Test Port Criteria: X Challenge Aerosol Connection Type:
31 See Note 8 Challenge Aerosol Connection Size:

32 Challenge Aerosol Connection Quantity: N/A
33 lOutlet Viewing Ports: X Total Number of Viewing Ports Required: N/A
34 Outlet Viewing Port Type: N/A
35 Outlet Viewing Pon Locations: N/A Width

36 Outlet Viewing Pon N/A Length
37 Dimensions: (inches) N/A
38 Differentdal Pressure Taps: X Differential Pressure Tap Size: (inches) 1/2-i. (See Note 3)
39 Drain Connection: See Note 9 X Drain Connection Size: (inches) I 1/2-in. (See Note 91
40 Drain Connection Valve: X 1 Drain Connection Valve Size: (inches) N/A

41 PVC Safe Change Bag Type:

42 UTILITY REQUIREMENTS
43 Electrical: (voks/phase/heriz) N/A
44 Compressed Air: N/A

45 lntrumemason Taps: 3/4-inch SW
46 Pressure/leak Test Pons

47 Air/Aerosol Mixing Test Ports

48 NOTE: See Appendix 2 for locations of test ports. SELLER to provide aerosol injection and sampling lines from housing pcnetration to connecion
49 point located on Appendix 2 sketches. Aerosol lines shall be routed outside housing through box stiffeners, so as not to project outside the
55 housing envelope. Aerosol injection and sampling lines shall be stainless steel pipe per specification 24590-WTP-3PB-POOO-TSI IZ. or equal.

52

53

Page 2 of 8



REMOTE-CHANGE HEPA FILTER MR No.

HOUSING Data Sheet: 24590-QL-MRA-MK_-00002

24590-HLW-MAD-HOP-00017 Plant Item No. Rev No

24590-HILW-MK-HP-HEPA-00008B 5
I Project: RPP-WTP . BldgIILW / 11-0104 Manufacturer Flandees /CSC

2 Project No: 24590 levion 0'-0"
3 Sie DOE Hanford Supporting 24590-IILW-MKC-HOP-00009 Manufacturer

4 Safety Classification SC Calculations 24590-IILW-M6C-HOP-00I3 Part No:

5 Seismic Category SC-I Associated 24590-1LW-M6-lOP0010 Quantiry Required

6 System No. HOP Dwing_ I QualityLevel Q
7 System Dest. 24590-IILW-kYD-HOP-il1ter 24590-WTP-3PS-MKH0-T0003

Hein* ovaonensal Qoaltrcano. MIWS Description- HLW Vessel Vent / Offgas Melter #2- Secondary "Standby" Housing See Aroentdix 1. E.O

9 Notes:

10 l.) Vendor to fill in data with (*l asterisk.

11 2.) Seryice Conditions, HOP OFF-GAS: Reference CaLc. 24590-NkTP-M3C-HOP-0000 1, Melter Offgas and Liquid Effluent Defmition. Stream No.1HV232 (First HEPA Inle
The constituents off-gas (Based on a 3.5'MT/day melter basis):

Chemicals: Dose: Tenperature - 61 'C
14 N, 69.6% CO -4.82E+01 mg/rn t = 2.2 1E-04 mg/m Alpha = 2.26E-03 Bq/n Dew Pt. Temp - 43
15 O- 18.5% NO, = 1.04E+03 mg/m& NIlE= 3.60E+01 ingrin' Beta/Gammia'=3.41E+0l Bqrn3 Density =0.881 lkg
16 Ar= 0.80/6 SO =1.64E+01 ng/nm

3  
henous of Solids 3.95 mg/mt H-3- 7.95E+03 Bq/tm Therni.Conduct=27

17 CO, 0.6%N CI= 5.52E-02 mgin? C-14 =3.87E+03 BqJm' Heat Cap L.O7 kJ/k
18 H,2O=10.4% F=8.07E-02mg/m

3  
1.129= 4.32E-02 Bq/m' Relative Hunitditty

19 Ave. Mole Wt.= 27
20 (1) Beta/Gamna dose excludes Viscosity= 19.54 u

Tritium. Carbon- 14, and Iodine. Pressure 875 mba

22 3.) Differential Pressure Tap: 1/2" Socket Weld. T-304L SS Half Coupiing. Size of the hole penetrating housing pressure boundary at 1/" diameter

23 4.) Radiation Dose Rates for HLW R5 room H-0 104 (Filter Cave). See CCN: 152094. Ref. Cake. 24590-H LW-Z0C-30-000 16. Table 7.10.
24 5.) The thickness for the 12" dia. aicti, outlet connections on the filter housing and the ductwork supplied between the primary and secondan-

25 filter housings shall be 0.18" thick 1pipe per ASTM A312 or rolled and welded plate per A240)

26 6.) N/A denotes "Not Applicable".

27 7.) HEPA Hausin has been credited to perform following a seistoic event. Therefore, the design is required to be Setsmic Qualification Tested (i.c., shaker table test)
29 in accordance with 24590-WTP-3PS-MKH-T00O. During shop test conractor may use a temporary valve or blani -off plate.

29 Min. Housing Filter System Efficienev: > = 99.7% (inclusive margin) per ASME AG-1 TA-4634, prior to, during and following shake test.
30 Observe and note efficiency reading on photometer during test.

31 1 EPA Filter Seismic Ogalification: ASME AG-I FK4300 and Equipment Qualification Data Sheet (Appendix I and Attachment A).
32 Pressare Boundary and Filter Scaling Surface Allowable Leakage: < 0.0005 scfn/cu. ft of test volume following seismic test.
33 8.) Aerosol test ports include injecton and sampling at each stage. See vendor submittal 24590-QL-POA-MKH.i0-00002-07-00100. 00111. 00112 and 00118
34 for HOP HEPA Filter Housing end panel assembly details and overall dimension.

35 1 9.) Drain conmection: I 1/2-in. NPT T-304LSST pipe nipple with cap, drain at low point in the plenum.

36 10.) Sealing materials and mechanism shall comply with ASME AG-1.
37 11.) Contents of this document are "Dangeroas Waste Permit Affecting".

38 12.) Low carbon content alloy steel: "L" designated materials, i.e.. Type 304L stainless steel, with a maximum carbon content of0.030% shall be used for
pressure boundary materials 1exposed to the offgas stream) that will be welded. Type 304 SST may be substituted for items such as fasteners that will not

40 be welded. Alternate materials may be proposed and accepted by the Buyer using the design ssurmttal process.

4 Remarks: Modifications to the content of this datasheet shall be made by vendor submittal and are subject to Buyer's permission to proceed.
42 FOR AS-BUILT INFORMATION REFER TO VENDOR SUBMITTALS.
43 Blank data fields arc not retuired to be completed.

I Gas)-

9"C
m3

.81mW/m-c

g-C
=44,4%

.9 gnmol
Pa-s

r

44 SAFETY SCREENING/EVALUATION REQUIRED? IF YES PER 24590-WTP-
45 GPP-SREG-002.E&NS SIGNATURE REQUIRED BELOW YES=X NO-

Revised note 7 and added shaker table test notifization.
46 Updated attached EEQ (Appendix 1) per latest templates
- 5 / and with revised ISRS data and curves from coupled

47 analysis. HEIPA Housing overall dunension per F/CSC.

Added note I I per DCN 2459-RLW- X .. 0000 I mm ID2UmwT Name t"Tsow.

48 & note 12. atached EEQ (Appendix 1) with RRS curves At - ---

from coupled analysis and Safety Screening Evaluation. 04 2

4 9/24/2009 Revised Safety Class to SC and Quality Level to Q
Consolidate attachment "B" into Note 2. Revised Note 3

41 and 4. and added housing overall dtnensions. Revised R.K Ramos C. Meng I Tuck LSolis Gerard Garcianote 8 per vendor subtrottal 24590-QL-POA-MK-l *

00002-07-00100. Ill and 112
Revised note 5 to incorporate 24590-WTP-SDDR-PROC-

50 3 4/4,2005 05-00290 disposition. room no.. calz. no.. and N.ordon_ A.jocson LSohs
radiological dose. Deleted Attachment A.

-1 2 12/12003 kevised the lesign Londitions. Pertornance MOaro -E_______
51 2 12/2.2003 Sections and Seismic Caleorv to SC-1 and Ouality Level MOrdon DEC Hadi Jalub

R evivedt ate _____L______aFetomaceKa52 1 9/8/2003 . e Desig Lonnitom anoitacc tatmg M.Ordona _ D.E.Green I Sandirs

3 10,222002 Issued for Purchase David Rover A.C.Tan J. sa ders
54 Re Date Description Originator E&NS Checker Reviewer A
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APPENDIX I MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590.QL-MRA-MKH-00002
EQUIPMENT QUALIFICATION Data Sheet: Plant hem No. Rev No

24590-HLW-MAD-HOP-00017 24590-HLW-MK-HOP-HEPA-00008B 5

EQUIPMENT IDENTfFICATION:

2 Full Component Tag Number or BNI 24590-HLW-MK-HOP-HEPA -00008B Safety Classification
_ Stnek Cnde Number ____

3 Equipment Datasheet Number 24590-HLW-MAD-HOP-00017 E SC ss

4 D APC-PAM

5 Description HLW Vessel Vent / Melter #2 Offlas Vent is a Primary and Secondary Seismic Category
HEPA Filter Housing configuration with a remote operated Inlet / XK SC-i SC-11
Outlet dampers (By Others). There are two parallel assemblies of

7 offgas filters containing two stages of HEPA filters in series to perform 1 SC-Il SC-TV

high efficiency removal of sub-micron particulates from the heated Z SC-ni Seismic Interaction onlyoffgas.
Location (Facility / Building and HLW HOP Primary HEPA Filter Housing 24590-HLW-MK-HOP-HEPA-00008B is located inside
Room No.) Room H-104, at EL. 0'.0".

to Safety Function(s) Provide confinement and protection against crush/impact events.
To provide filtration of the offgas to prevent releases that may result in consequences to the public, co-worker. and
facility worker above RES (Rad. Exposure Std.) in the SRD (Safety Requirement Doc.).

12 Source: 24590-noT-PSA R-ESH-01 -002-04 Section: 4.3.20.1

13 Equipment Safety Function Type X s Minits Electrical

V j asse Mehniclmbiv ecancl

14 Seismic Safety Function Seismic Operability Requirements

5 Yes TeNo X During Seismic Event X After Seismic Event None

16
17 EQUIPMENT ENVIRONMENTAL QUALIFICATION ( EEQ)

(Parameter values stated in this section do not include process conditions or operationaD induced conditions)

1L Classification of Environment X Mild Harsh Qualified Life (years) X- 40 00 h

2 Parameters Type / Units rtrn WTP Source Document Number
20 Value inumber) Unt

21 Normnal Ambhients

22 High Temperur (*F) 1413 Note 20 40 Years 24590-HLW-UOD-Wl6T-00001

2-3 Low Temperature (OF) 59 Note 21 N/A 24590-WTP-DB-ENG-0 1 -001, Table 12-1 (Plant rooms)

24 High Reladvc Humidity (%RH) 300 . Note 2. N/A 24590-HLW-UOD-W6T-00001
Condensing

25 Low Relative Humidity (%RH) 5 Note 22 N/A 24590-HLW-UOD-W16T-00001

26 1High Pressure (in.-w.g.) 0 Note 23 N/A 24590-H LW-UOD-Wl6T-00001

27 ILow Pressure (in.-w~g.) (-)1.4 Note 23 N/A 24590-HLW-UOD-W]6T-00001

28 Radiation Dose Rate (mRad/hr) 35.400 40 Vas 24590-HLW-UOD-W] 6T-00001
(Note 24-.A) (24590-H LW-ZOC-30-00016., See CCN 152094)

29 Plant / Process Induced Vibration Yes X No

30 Additional Normal Information: None
31

32 Abnormal Anbients

33 HighTemperatre(IF) 126 8 hours/yr 24590-tLW-UN-W Tll040WMI (For Duraron See: 24590-
3 HHLW-U0D-W6T-00001 1.4C

34 Low Temperature (IF) 40 Note 21 N/A 24590-HLW-UOD-Wl6T-00001

35 High Relative Humidity (%RH) 00 . Note 22 N/A 24590-HLW-UOD-Wl6T-00001
Condensine

36 Low Relative Humidity (%RH) 6 Note 22 N/A 24590-HLW-UON-WI6T-00001

37 High Pressure (in.-w.g.) 4 Note 23 N/A 24590-HLW-U0D-W16T-00001

38 Low Pressure (in.-w.g.) (-)6.7 Note 23 N/A 24590-HLW-UOD-WI6T-00001

39 Radiation Dose Rate (mRad/hr) 35.400 0 Y ears 24590-HLW-UOD -Wl 6T-00001
I_ Note 24-A) (24590-HLW-ZOC-30-00016. See CCN 1520041

40 Exposure to Wet Sprinkler System E Yes X No NA
41 Additional Abnormal Information: None42 __ II

Page 4 of 8
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APPENDIX 1 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002

EQUIPMENT QUALIFICATION Data Sheet: Plant Iem No.

24590-HLW-MAD-HOP-00017 2459-HLW-MK-H0P-HEPA-00008B

Parameter

I Parameters Type / Units Praluetr Duration Duration Units WTP Source Document Number
Value nmber

2 Design Basis Events (DBE) Ambients

g T24590-HLW-UON-Wl6T-00001 (For Duration See: 24590-
3 High Tenmperature (F) 135 1000 hours HLW-UOD-WI6T-00001. lAD)

4 Low Temperature ('F) 40 Note 21 N/A 24590-HLW-UOD-W] 6T-00001 I

5 High Relative Humidity (%RH) .d6 482 hours 24590-HLW-U0D-WI6T-00001
Condensini

6 Low Relative Humidity (%RH) 6 1000 hours 24590-HLW-U0N-Wl6T-00001

7 High Pressure (in.-w.g.) 4 1000 hours 24590-HLW-U0D-W16T-00001

8 Low Pressure (in-w.g.) (-)6.7 1000 hours 24590-HLW-U0D-Wl6T-0000

24590-HLW-U0D-WI6T-0000I
9 Radiation Dose Rate lmRad/hr) 35.400 0 hours (24590-HLW-ZUC-30-00016, See CCN 152094)

10 Submergence Yes No hours See Note 16

11 Chemical/Spray Exposure Yes No hours 24590-HLW-UOD-W I 6T-0000 I

IZ Additional DBE Information Note 25

13 1

14

16

it DBE Chemical Exposure Details

19 DBE Chemical Types/Concentration
201
21 

NONE-

22
23 Electrical Interfaces Supportina the Safetv Function

24 Power Supplv Voltage (V AC. VDC NA

25 Power Supply Freauency (Hz) NA

26 Power Connection Method NA
27 1 / 0 Sienals to /front Equipmetit NA
21 / 0 Connection Method NA
29
30 Mechanical Interfaces

31 Mounting Configuration (orientation) Note 13

32 Mounting Method (bolts. welds. etc) Note 13

33 Auxiliary Devices Note 13

34

35 Equipment Seismic Qualification ( ESQ)

36 Parameters Title leterences/Documenu Versioni Remarks
Number Rpyiinp

37 WTP Seismic Design Seismtc Qualticanon 05 Seismuc Category 1/li 24590-WTP-3PS-SS9U-T0001 2 N/A
38 Specification Eouip. and Tanks
3? Specified Seismic Load HILW Filter Cave Coupled Structural Analysis 24590-.HLW-SOC-S15T-0010X OB Sce No I and
4(0 Paramneters Altahinen: At
41
42

44
45

46

4-1

Page 5 of 8



APPENDIX 1 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002

EQUIPMENT QUALIFICATION Data Sheet: Plant Item No. Rev No

24590-HLW-MAD-HOP-00017 24590-HLW-MK-HOP-HEPA-00008B 5
Equipment Qualification Notes and Additional Information

4

6
70

9

12
13
14

15

l6
17

2ll

18

20

21

02

23
4

25
26

28

30

31

32

33

34

35

36

37

31

39

42

41;

42

436

4.1

45
24

50

Page 6 of 8

I
Notes: Continuation from page 3. Data Sheet:

13. * Data to be provided by SELLER through the submittal process as required on the G-321.E form.

14. Note Deleted.

15. Note Deleted See Note 24 A & B.

16. Equipment submergence shall reference to the room postulated water depths and the actual equipment elevation from the floor. Remote HEPA

Filter Housing are supported by strucotral steel and elevated above the room flood heights of 1.58 ft.
17. Remote HEPA Filter Housing needs to be qualified for the external (Room H-0104 (R5/C5)) and internal (Off-gas constituents. See Note 2).

significant environment differences such as in room temperatures, pressures and radiation dose level (Rad dose could be above 34.500 mRad/hr)

that may affect the short term or long term ability of the equipment to perform its safety functions. The interrelationship between

external/internal of the Remote HEPA Filter Housing environments has not been analyzed so the difference identified in the EQD represent

potential for extreme.

18. Nozzle loads and in-structure response spectra (ISRS) are provided by CSA (see Att.A). ISRS ate suitable for seismic qualification of the filter

boxes by analysis. They are also provided for testing of the filters. but do not include a 1.4 factor for testing. or any other conservatism.

The curves are provided for 4% and 5% damping. ISRS data points are at the bottom support points of the boxes. In the nozzle load data.

live loads related to civi structural steel and ae not directly involved with ducting or filter housing. The "thermal, normar case is intended for

combination with seismic (if required). The "thermal. off-normal" applies to post-DBE conditions Nozzle ISRS data point locations are on the

nozzle centerline at the filter housing box face. Nozzle loads in Att. A do not include factors for conservatism. Magnitudes are enveloping for

all nozzles. Load components in Art. A are defined as follows:

P = Axial T = Torsion

V2 =Shear along minor axis (vertical) M2 = Moment about minor axis
V3 = Shear slong major axis (horizontal) M3 = Moment about major axis

19. DOE Radioactive Materials Disclaimer:

Picase note that source, special nuclear and byproduct materials, as defined in the Atomic Energy Act of 1954 (AEA), are regulated at the

US Department of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA authority. DOE asserts, that pursuant to AEA, it has sole and

exclusive responsibility and authority to regulate source, special nuclear. and byproduct materials at DOE-owncd nuclcar facilities. Informatton contained

herein on radionuclides is provided for process description purposes onl.

20. For thermal aging. the high normal temperature shall be assumed to subsist for 40 years less the duration of the high abnormal temperature.

For any lesser qualified life. the normal and abnormal condition durations shall be assigned proportionally. The abnonnal temperature is stated

to subsist for a certain number of hours per year. It shall be taken to subsist for this number of hours for each year of the qualified life.

21 The ability to provide the safety function at the low normal temperature, die low abnormal temperature or the low DBE temperature (whichever be

the lowest) shall be established by teS, analysis, or operating experience. The thermal aging at these respective low temperaures will be conservatively

covered by the thermal aging per note 20 above. Therefore, no duration is assigned for the low temperatures.

22 The ability to provide the safety function at the extremes of the normal and abnormal humidity conditions, taking into consideration the high and

low normal. and high and low abnormal, shall be established by test. analysis. or operating experience. No duration is assigned for the normal and

abnormal humidity conditions.

23 If the periormance of the safety function of the equipment is affected by ambient pressure. the ability to provide the safety function at the extremes

of the normal and abnormal pressure conditions, taking into consideration the high and the low normal and the high and low abnormal pressures.

shall be established by test analysis, or operating experience. No duration is assigned to the normal and abnormal pressure conditions

24 A. If the abnormal radiation dose rate is the same as the normal radiation dose rate. the normal radiation dose rate shall be assumed

to subsist for 4 years. or any lesser qualified life, and the duration of the abnormal radiation dose rate is "0."

B. If the abnormal radiation dose rate is higher than the normal radiation dose rate. the abnormal radintion dose rate shall be assumed

to subsist for 40 tears. or any lesser qualified life. and the duration of the normal radiation dose rate is '0."

25. Tse DBE conditions shall be raken to subsist for the stated number of hours following the qualified life of the equipment.

26. The values stated in this EQD are the ambients and do not include the thermodynamic and radiation conditions imposed by the process fluids,
self-hcating, etc The data pertaining to process fluid and service induced parameters are to be taken into account where significanL such as

in thermal aging analyses. These data can be obtained from the equipment data sheets or tie Equipment Specification

27. Equipment that is to be installed in inaccessible locations must be qualified to a 40-year life without the need for mainienance or replacemen.



ATTACHMENT A MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590.QL-MRA-MKHO-00002
EQUIPMENT QUALIFICATION Data Sheet:

24590-HLW-MAD-HOP-00017 lant hem No. Rev No.

24590-HLW-MK-HOP-HEPA-00008B 5

In-Structure Response Spectra (ISRS) and Nozzle Load: Based on 24590-HLW-SOC-S15T-00108. Rev. B

System Load Case P / Kip V2 / Kip V3/ Kip T/Kip-ln M2 I Kip-in M3 / Kip-in

DL (Dead+ Uve )0.12 2.94 0.04 6.7 1.2 5.4

Nozzle Load To (thernal. nomal) 0.86 1.87 0.22 13.2 1.8 5.3
for i nOP EPA a (t . ott-normal 2.19 3.9: 0.38 28.0 2.7 11.5

Ilousing & Post DBE)
E (Seismic) 0.56 1.13 0.51 8.7 2.4 3.0

See Note 18 for definition of load components (P, V2, V3, T, M2, & M3).

Filter Box Support ISRS
load cases, and conservatism factors.

Box Support ISRS, Fast-West, 4 & 5% Damp~ing

.

1000.~

Frequency, Hz

Box Support ISRS. North-South, 4 & 5% Damping

0 I

01 10 100

Frequency, Hz

Box Support ISRS, Vertical, 4 & 5% Damping

05

01 1 10 100

Frequency, Hz

Filter Box Support ISRS Data:
Direction: EW E NS NS Vert Ver
Damping: 4% 55 4% 55' 4%

Freq. Hz Accel, g Accel, Freq. Hz Accel, g Accel, g Freq, Hz Accel, g Accel, g

0.30 0.13 0.12 0.30 0.13 0.12 0.30 0.105 0.10

0.94 0.60 0.55 1.00 0.64 0.60 1.00 0.32 0.3
2.00 0.88 0.85 1.90 0.85 0.80 2.40 0.77 0.73

5.30 0.88 0.85 6 0.85 0.80 5 0.82 0.78

12 0.53 0.50 10 0.85 0.80 9 0.80 0.74

23 0.53 0.50 12 1.10 1.00 21 0.68 0.63

26 0.77 0.67 14 1.96 1.66 33 0.43 0.40

35 0.77 0.67 20 1.96 1.66 40 0.70 0.67
43 0.37 0.35 31 0.96 0.70 50 0.70 0.67
50 0.37 0.35 50 0.48 0.45
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APPENDIX 2 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002
Nozzle Location Sketch for Datasheet:

24590-HLW-MKD-HOP-00017
24590-HLW-MK-HOP-HEPA-00008B 5

HOP-HEPA
SECONDARY OFFGAS
MELTER #2 STANDBY
HEPA FILTER HOUSING

I
NC5

INLIT

ELEVATION VIEW OF HOP-HEPA-00008B

N-

~I

NO 
N 08

NO

" ,

N07.

NC?" I27IIZL 1

HOP-HEPA-OOQA
SECONDAR' OFFGAS
MELTER 12 ACTIVE
HTEA FI.-ER HOLSING

HO: -HE--PA-COOEE
PRKMARY~ COFAE
MLTER *2 STANDBY
HEDA KLTER HC'USINC

INLET :N:

Nozzle Desi nations:
N05: Injection port
N06: Upstream sample
N07: Upstream static pressure.

NO8: Downstream static pressure
N09: Downstream sample
NO 10: Housing outlet
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R11202141

REMOTE-CHANGE HEPA FILTER "

HOUSING Data Sheet: 24590-QL-MRA-MKHO-00002

24590-HLW-MAD-PJV-00004 Plant liem No. Rev No

24590-HLW'-MK-PJV-HfEPA-00004A 8
Project, RPP-WTI Bldg./Rm HLW/H-0104 Manufacorer: Fanders/CSC

2 Project No. 24590 Elevation -0"

3 Site: DOE Hanford Supporting 24590-1W-MAC-PJV-00112 Manufacturer

4 Safety Class SS Calculations Part No: *

5 Seismie Category SC-If Associated 24590-HLW-M6-PJV-00002 ntity Reqwred

6 System No. PJV Drawings Quality Level Q
7 System Desenption 24590IILW-3YD-PJV-00001 Remote Change Specification 24s94-WTP-3PS-MKH0-T0003

kityironmnetal Qualiftcatioa: MILD
8 Description: [ILW Pulse Vent System - Primary "Active" Housing hee ApDondix I EQ datasioeet

9 DESIGN CONDITIONS
10 Zone Design Temperature- Summer "F 113 Design/Normal inlet Air Temp. (see Note 4) 114 / 78 *F

II Site Storage Conditions - Suminer -_ _13 DB N/AW_

12 housing Interior Chemical Exposure See Note'

13 Site Storage Conditions - Winter'F (-)23 DB Radiological dose rate (Note 2 & 6) 3.54E+04 mRad/h

14 Indoor Design Temperature - Winter 'F 59 DB Kad dose for40-r facility life (Note 2 &6) 1.24E+07 Rad (tota)

15 PERFORMANCE RATING
16 Design Fiw Rate (CFM) 10.000 Max. Allow. Lakaute (CFM/nousmng) 10 cm

17 Maximurm Operating Pressure t in. WC) (-)80 Leak Test Pressure fin. WC. initial) (-)120 init. test pressure

IS Maximum Design Pressure (t WC) 1-) 120 Assembly Press. Drop w/ Clean Fillers (in WC) 3.75 (see Note 12)
19 Total Filter Openings Required 6 Weight with HEPA Filters (pounds)

20 No. Filters ter Bank 5 Weight without HEPA Filters (pounds)

21 CONSTRUCTION
22 AIRFLOW P-

NOTE: This housing unit is paired with 24590-
23 HLW-MK-PJV-HEPA-00044B (Ref. datasheet nlet Housing 2459D-HLW-MK-PJV-HEPA-00004B outlet

24 24590-IILW-MAD-PJV-0000lb. ortentition as nlet Housing 24590-HLW-MK-PJV-HEPA-00004A outlet
--- snown:

25 PLAN VIEW

26 Design Housing Manufacturer FlandersCSC Design Housing Model Number:

2- Housing Construcion Method All Welded Max. Housing Dim. miln See Note 1 - H W

20 Ilousing Material: lype 304L Staintess Steel Housig Material Gaugte

29 Top Panel Material. Type 3041. Stainless Steel Top Panel Matenal Gauge

30 Structural Frame Material: Type 304L Suinless Stec] Strucural Frame Features.

31 Inlet Pienum Total Volume Outlet Plenut Total Vluime

32 Inlet Positon: (Top:Sidid Sie Outlet Position: (Top/Side) Side

33 Inlet Nozzle Dimensions oinches): 20 in Diameter. nominal Outlet Nozzle Dunensions (inches) 20 in Diameter. nomma
34 See Notes 5 & 8 11.6 in. Lenot Sec Notes 5 & 8 0 0 in. Length

35 Inlet Connection Type. Welded Outlet Connecnon Type Weoed

36 Iniet Flange Bolt Reouired N:A Outlet Flange Boks Required NIA

37 Inlet lange Bolt Size: NiA Outlet Fange Bolt Sue. NIA

38 Inlet Flange Bolt Material. N/A Outlet Flunge Bolt Material N/A

39 Inlet Fiange Gasket Material N:A Outlet 0 la.ge Gasket Material N/A

40 Paint and Finish Matena NA Paint and Finish Maternial Minimum Thicknes5 N A

41 HOUSING ACCESSORIES
42 Accessory Provided 'es N Accessorv Information

43 Test w, Inlet Isolation Damper: X Damnoer Provided By: N:A
44 See N ote 7 Intel Isolation Damper l ype N:A

45 Inlet Isolation Damper Size N!A
46 Inlet'[ ransitior Ductwork x Inlet Transiton Ductwork N/A
47 Overall Length: (inches)
4 Inlet I ransison Smaliesi N A

49 hiide Dimension: (inches)

Inlet Transition Largest NA
5I inside Dimension: tinchcs)
52 Inlet Aerosol loest Port Crieric N Challno Aerosol Connecion Tpop:

5 See Note 8 Chaunltle Aerosol Connecnon Size *n

53 Challene Aerosol Connection Ouani

Page 1 of 8



REMOTE-CHANGE HREPA FILTER MR No.

HOUSING Data Sheet: 24590-QL-MRA-MKHO-00002

24590-HLW-MAD-PJV-00004 Plant Ihm No. Rev No

24590-HLW-MK-PJV-HEPA-00004A 8
I Project RPP-WTP BldgJRm # HLW /H-8104 Manufacturer Flanders/CSC
2 Protect No: 24590 Elevation 0'-0"

3 Site- DOE Hanford Supporting 24590-HLW-MAC-PJV-00002 M aer

4 Safety Class Ss Calculations Par No: *

5 Seismic Category SC-Hi Associated 24590-ILW-M6-PJV-0M02 Quantity Required _

6 System No. PJV Drawings Quality Level Q
7 System Description 24590-HLW-3YD-PJV-0000 I Rernote Change Specification 2459 rP-3Ps-mKH_-T__3

Environmental Qualificaton: MILD
0 Description: HLW Pulse V/ent System - Primary "Aetlve" Bouuiug See Appendix I E0 datashect

9 HOUSING ACCESSORIES (continued)
10 Accessory Provided Yes No Total Number of Viewing Ports Required: N/A
11 Inlet Viewing Ports X Inlet Viewing Port Type: N/A

12 inlet Viewing Port Locations: N/A
13 Inlet Viewing Port N/A Width
14 Dimensions: (inches) N/A Leneth
15 Internal Fire Suppression: X Fire Suppression System Description: N/A
16 Accessory Infonnauon I per bank

17 V acuum-Relief Vent Asstnmbly. X Number Required:

is Vacuum-Relief Vent Assembly Semoint

19 Vacun-RelefVent Assembly Manufacturer
20 Vacunm-ReliefVent Model Number N/A
21 Test w/ Outlet Isolation Damper X Damper Provided By. N/A
22 SeeNote7 Outlet lsolation Damper Type: N/A
23 Outlet Isolation Damper Size: N/A
24 Outlet Transition Ductwork. x Outlet Transition Ductwork Overall N/A
25 Length (inches):
26 Outlet Transition Smallest Inside N/A

Dimension (inches):

21 Outlet Transition Largest Inside N/A
29 Dimension (inches):
30 Outlet Aerosol Test Port Criter: X Challenge Aerosol Connection Type
31 See Note 9 Challenge Aerosol Connection Size:
32 Challenge Aerosol Connection Quanitv N/A
33 Outlet Viewing Ports. X Total Number of Viewig Ports Required N/A
.34 Outlet Viewing Port Type. N/A
35 Outlet Viewing Pon Locations: N/A Width

Outlet Viewing Port N/A Length
37 Dimensions: (inches) N/A
38 Differential Pressure Taps: X Differential Pressure Tap Size: (inches) 1/2 (see Note 3)
39 Drain Connection: See Note 9 Drainu Connection Size: (inches) 1-1/2 (see Note 9)
40 Drain Connection Valve. X Drain Connection Valve Size: (inches) N/A
41 PVC Safe Charge Bag Type N/A
42 UTILITY REOUIREMENTS
43 Electrical: (volts/phase/hertz) N/A
44 Compressed Air. N/A
45 Intrumentarion Taps: *

46 Pressure/Lcak Test Ports *

47 Air/Aerosol Mixing Test Port

40 NOTE See Appendix 2 for locations of test ports. SELLER to provide aerosol injection and sampling lines from housmg penetration to connection
4_ point located on Appendix 2 sketches. Aerosol injection and sampling lines shall be stainless steel pipe per specification

50 24590-WTP-3PB-POOO-TSI IZ. or equal.
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REMOTE-CHANGE HEPA FILTER MR No.

HOUSING Data Sheet: 24590-QL-MRA-MKH0-00002

24590-HLW-MAD-PJV-00004 Plant hIem No. Rev No,

24590-HLW-MK-PJV-HEPA-00004A 8

1 Project RPP-W&TP Bldg /Rm # HLW I H-U104 Manufacturer. Flanders CSC

2 Project No: 24590 Elevation 0'-0"

3 Site: DOE Hanford Supporting Manufacturer
24590-HLW-MAC-PJV-00002

4 Safety Class SS Calculations Pan No:

5 Seismic Category SC-Ill Associated 24590-HLW-M6-PJV-W00002 Quantity Required

6 System No. PJV Drawings Quality Level Q

7 System Description 24590-HLW-3YD-PJV-000 Remote Change Specification 24590-WTP-3PS-MKH0-T0003

:W Pulse Vent S Primary "Active" Environmental Qualification: MILD
S Descriptoi: HLW s ystem - r ry "A " using See Atmendix I EQ datasheet

9 Notes:
10 1.) Vendor to fill in data in cells with (*) asterisk. NA means not applicable.
1 2.) PJV airstream constituents: Reference Cal. 24590-WTP-M3C-HOP-0000l. Melter Offdas and Liquid Effluent Definition.

1 2 Rin Results. See Table Streams No. HV250, page 21 of 24.

The following are the constituents of the offgas: Temperature = 16"C (6) F)

4 Chemical: Radiological: Heat Capacity 1.00 kJikg-C

By Volaum%: Units (mtrg'm': Units (Bq/m3) Pressure = 991 mbar

lb N, 77.7% NOx - 6.37E-18 Alpha = 2.56E+0 1 Relative Humidity 30.0%

17 0.=20.8% SO,= 1.41E-19 Beta/Gamnmam=2.32E--04 Density= 1.192kg/mn
S Ar - 0.9% NH - 3 16E-05 H-3 - 1.01E-02 Avg. Molecular W'= 2F.9 gimol

19 CO,= 0.0% Entraied Solids C-14 =2.25F-03 Thermal Cond =25.13 mW i-c
2( I H20 = 0.5% = L.77E-02 1-129 = 1.021E-04 Viscosity = 17.96 Pa-s

21 (1) Beta/Gamma dose excludes Trium. Carbon-14. and Iodine.

3.) Dif. pressure taps: 1 2-in. socket weld. T-304L SS half coupling. Size of hole penetrating housing pressure boundary at I1'-in. diam.

24 4.) Operating Max/Normal Inlet Air Temperatures front Table 7.3 in. 24590-HLW-M6C-PJV-00003.

25 5.) The thickness for the nominal 20-in. diam. inletioutlel connections on the filter housing and the ductwork supplied between the primary

26 and secondary filter housings shall be .25 " thick (pipe or rolled and welded plate per A240)
27 6) Radiation Dose Rates for HILW R5 room H-4104 (Fiter Cave). See CCN: 152094, Ref. Calc. 24590-HLW-Z0C--0001b. Table 7-10.

29 7.) HEPA Housine has been credited to perform following a seismi: event. Thereforc. Lhe design is required to be Seismic Oualification Tested (i.e.. shaker

29 table test) in accordance with 24590-WTI'-3PS-MKHC-T000 I During shop test. contractor may use a temporary valve or blank -off plate.

30 Min. Housino Filter System Efficienny: >: 99.97% (inclusive nargin) per ASME AG-1 TA-4634, prior to. during and following shake tesL

31 Osserve and note efficiency reading on photometer during test

HEPA Filter Seismic Oualification: ASME AG-I FK-4300: and Equipment Qualification Datasneet (Appendix I and Attachment A)

33 Pressure Boundary and Filter Seatine Surface Allowable Leakage: <0.000, scincu. it of test volume followimg seismic tcc.

34 8.1 Aerosol test pons include injection and sampling at each stage. See vendor submittal 24590-Ql1POA-.MKHO-.00002-06-00006. -07-00097. 07-161080
35i & -07-0018 for C5V system filter housing configuraton and dimensions (similar design to PJV. except for noclc diameter and oietation).

36 9.) Drain cannections: I ./2-it. NPT pipe topple with cap. T-3D-l SS

3- 10.) Sealing materials and mechanism shall complv with ASME AG-L.

38 11.) Contents of this document are "Dangerous Waste Permit Affecting".

39 12.) Design pressure drop is a "Target" value 12.2 in. WC for Housing and associated ducting plus .55 for HEPA Filter to a toal of 3 75 in. WC),
40 actual value to be reported by FCSC in prototype test report, subiect to buve approval
4l Remarks: ALL DIMENSIONAL DATA SHOWN ON THIS DATA SHEET ARE MEANT T0 CONVEY BUYER DESIGN PREFERENCES
42 AND MAY BE MODIFiED BY F/CSC FOR AS-BUTL.TTNFORMATION REFER TO VENDOR SIBMITfALS
43 Blank data fields are not required to be completed.
4 SAFETY SCREENINGIEVALUATION REQUIRED? IF YES PER 24590-WTP-GIPP Y- NO=
45 SREG-002. E&NS SIGNATURE REQUIRED BELOW_

Re-configured Appendtix 2. per Plant Desin nozzle location
40 9 and orientation and revised minimum Filer housing efficiency

to 99.97%L"

Added to Note 7. Shaker table test notification. Updated

attached EQ (Attach A) per latest templates and with
4 7 37 1 201 revised ISRS data and curves front coupled analysis. I IEPA R.-Ramos C. Meng J.Tuck Pete Shca W. Lasietce

Housing overall diiexision per F/CSC. Rev, note 6. Added

AppendI 2 for instrument taps nvril location.

4i Re%. rac. nose level. Saterv Class. Quality LeveL iniet tcmp.
Icakave rate. leak test pressurec. and pressure drop: rev. Note

R) 6 9i24:200Q I service conditions (to replace An. B) rev. Note S: added j lucc C Meiwc I Ramos CH. Solis Gead Ciarcia
Note 11 nter DCN 24590-HI.W-MAN-PJV-0000 1: added
notes '. . & 12: added Remarks anc Sateiy Screening note.

5' added E..) datasheet and seismic criteria (Apr. 1 & Ait 1)
;1_ T l22.21102 Issued r Purchase David Rovr_ A.C.Tae _ . Sander.

5 Re, Date Description Originator E & NS Checker Reviewer Approser
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APPENDIX 1 MR *
REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002
EQUIPMENT QUALIFICATION Data Sheet: Plant Item No. Rev No

24590-HLW-MAD-PJV-00004 24590LW-MK-PJ'V-IEPA-00004A 8

_ _ _ _ _EQUIPMENT IDENTIFICATION:
2 Full Component Tag Number or BNI 24590-HLW-MK-PJV-HEPA-00004A Safety Classification

__ ~nek UntIp Niumher

3 Equipment Datasheet Number 24590-HLW-MAD-PJV-00004 DSC SS

4 [IAPC-PAM
5 Description HLW PJV is a Primary and Secondary HEPA Filter Housing Seismic Category

configuration with a remote operated inlet & Outlet dampers (By SC-1 SC-
.... Others). Remote change radial flow HEPA filters are used to treat

7 gaseous emissions. The Safety Classification is Safety Significant X sc-rn sc-v
(SS) to ensure filtration of the emission stream to acceptable level prior

8 to release. SC-H1 Seismic Intraction only

9 Lecation (Facility / Building and HLW PJV Primary HEPA Filter Housing 24590-HLW-MK-PJV-HEPA-00004A is located inside
Room No.) Room H-104. at EL. 0'-0".

10 Safety Function(s) Provide confinement and protection against crushimpact events Provide Safety Significant filtering of normal

operations and as a significant contributor to defense in depth.
Sourre:24590-WTP-PSAR-ESH-01-002-04 Section:4.4.18.

13 Equipment Safety Function Type Passive Mechanical Li Active Mechanical Electrcal

14 Seismic Safety Function Seismic Operability Requirements

15 X Yes No X During Seismic Event After Seismic Event None

16

17 EQUIPMENT ENVIRONMENTAL QUALIFICATION ( EEQ)
(Parameter values stated in this section do not include process conditions or operationallv induced conditions)

is Classification of Environment [X Mild E Harsh Qualified Life (yeats) 40 Other

19 IParameter iaaee DurationParameters Type / Units P m Duratio WTP Source Document Number
(number)

21 Normal Ambients
22 High Temperature ('F) 113 Note 20 40 Years 24590-HLW-UOD-WI6T-00001

23 Low Temperature (*F) 59 Note 21 N/A 24590-WTP-DB-ENG-01-00],Table 12-1 (Plant moms)

24 High Relative Humidity (%RH) C iou. Note 22 N/A 24590-HLW-UOD-Wl6T-0000l
Condensmn2

25 Low Relative Humidity (%RH) 5 Note 22 N!A 24590-HLW-UOD-W 6T-00001

26 High Pressure (in.-w.g.) 0 Note 23 N/A 24590-HLW-UOD-WI6T-00001

27 Low Pressure (in.-w.g.) (-)1.4 Note 23 N/A 24590-HLW-UOD-WI6T-00001

28 RadiationDoseRate(mRad/hr) 35,400 40 Years 24590-HLW-UOD-WI 6T-0000 I
( Notc24- A) (24590-HLW-ZOC-30-00016. See CCN 152094)

29 Plant /Process Induced Vibration E] Yes [] No

30 Additional Normal Information: None
31
32 Abnormal Ambients

33 1HighTemperature(-F) 126 8 hours/yr 2901LW-UUN-WI6-OOU orDuration See: 24590-
HLW-UOD-Wi6T-00001, 1.4C)

34 Low Temperature (*F) 40 Note 21 N/A 24590-HLW-U0D-W]6T-00001

35 High Relative Humidity (%RH) .0i Note 22 N/A 24590-HLW-UOD-WI6T-0000l
Condensmne

36 Low Relative Humidity (%RH) 6 Note 22 N/A 24590-HLW-UON-WI6T-00001

37 High Pressure (in.-w.g.) 4 Note 23 N/A 24590-HLW-U0D-WI6T-00001

38 Low Pressure (in.-w.g.) (-)6.7 Note 23 N/A 24590-HLW-UOD-WI6T-00001

39 Radiation Dose Rate (mRad/lh) 35,400 0 'resrs 24590-HLW-UOD-WI6T-00001
N (24590-HLW-ZOC-30-00016. See CCN 152094)

40 Exposure to Wet Sprinkler System K] Yes X No NA

41 Additional Abnormal Information: None

42
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APPENDIX 1 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002

EQUIPMENT QUALIFICATION Data Sheet: Plant Iem No. Rev No

24590-HLW-MAD-PJV-00004 24590-HLW-MK-PJV-REPA-00004A 8
Parameter

I Parameters Type / Units Parameter Duration Duration Units VsTP Source Document Number
Value

2 Design Basis Events (DBE) Ambients
24590-HLW-UON-Wi 6T-00001 (For Duraon See: 24590-

3 High Temperamre(*F) 135 1000 hours HLW-UOD-Wl6T-00001, 1.4D)
4 Low Temperatun: ("F) 40 Note 21 N/A 24590-HLW-UOD-Wi6T-00001

5 High Relative Humidity (%RH) 100. 482 hours 24590-HLW-UOD-WI6T-00001
Condensmni

6 Low Relative Humidity (%RH) 6 1000 hours 24590-HLW-UON-WI6T-00001

7 High Pressure (in.-w.g.) 4 1000 hours 24590-HLW-UOD-W I6T-0000I

8 LowPressure(in-w.g.) (-)6.7 1000 hours 24590-HLW-UOD-WI6T-00001

24590-HLW-UOD-W I 6T-00001
9 Radiation Dose Rate i mRad/hr) 35,400 0 hours (24590-HLW-ZC-30-0O 16, See CCN 152094)

10 Submergence Yes No hours See Note 16

II Chemical/Spray Exposure E Yes No hours 24590-HLW-U0D-Wl6T-0000

12 Additional DBE Information Note 25

It

14

17

10 DBE Chemical Exposure Details
1s DBE Chemical Types/Concentration
201 NONE
21

23 Electrical interfaces Supporting the Safeiv Function
24 Power Supplv Voltage (VAC. VDC) NA
25 Power Supply Frequency (Hz) NA

26 Power Connection Method NA
27 110 Signals to /from Equipment NA
2N 11 0 Connection Method NA
24,

30 Mechanical Interfaces

31 Mounting Configuration 4 onentation) * Note 13
32 Mounting Method (bolts. welds, etc * Note 13

33 Auxiliarv Devices * Note 13
34

35 Equipment Seismic Qualification (ESQ)
Seterences Documents 'version, Remarks

36 Parameters Title Reuarks
Number Rpykjn

37 WTP Seisnuc Design tructum Vesign Loads or Seismic 24590-WTP-3PS-FB0l-T000l 4 N/A
376 Specification Catezorv Ill & IV Equipment and Tanks

_ Specified Seismic Load HLW Filter Cavc Coupled Stuctural Analvsis 24590-H-ILW-SOC-S15T-0010 0B 'ee Note IS and
-1 Parameters Atuchineni A
4'
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APPENDIX 1 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002
EQUIPMENT QUALIFICATION Data Sheet: Plant Item No. Rev No.

24590-HLW-MAD-PJV-00004 24590-HLW-MK-PJV-HEPA-00004A 8
Equipment Qualification Notes and Additional Information

I
2 Notes: Continuation from page 3, Data Sheet:
3 13. * Data to be provided by SELLER through the submittal process as required on the G-321-E form,
4 14. Note Deleted
5 15. Note Deleted See Note 24 A & B.

6 16. Equipment submergence shall reference to the room postulated water depths and the actual equipment elevation from the floor. Remote HEPA
7 Filter Housing are supported by structural steel and elevated above the room flood heights of 1.58 ft.
8 17. Remote HEPA Filter Housing needs to be qualified for the external (Room H-01 04 (R5/C5)) and internal (Off-gas constituents. See Note 2),
9 significant environment differences such as in room temperatures, pressures and radiation dose level (Rad dose could be above 34,500 mRad/hr),

that may affect the short term or long term ability of the equipment to perform its safety functions. The inter-elationship between
I I external/iternal of the Remote HEPA Filter Housing environments has not been analyzed so the difference identified in the EQD represent
12 potential for extreme.
13 1S. Nozzle loads and in-structure response spectra fISRS) ate provided by CSA (see At.A). ISRS are suitable for seismic qualification of the filter
14 boxes by analysis. They are also provided for testing of the filters, but do not include a 1.4 factor for testing, or any other conservatism.
15 The curves are provided for 4% and 5% damping. ISRS data points atm at the bottom support points of the boxes. In the nozzle load date.
16 live loads related to civil stmctural steel and are not directly involved with ducting or filter housing. The "thermal. normal" case is intended for
17 combination with seismic (if required). The "thermal, off-normal" applies to post-DBE conditions. Nozzle ISRS data point locations are on the
1 nozzle centerline at the filter housing box face. Nozzle loads in Att. A do not include factors for conservatism. Magnitudes are enveloping for
19 all nozzles. Load components in At. A are defined as follows
20 P = Axial T Torsion

V2 - Shear along minor axis (vertical) M2 = Moment about minor axis
22 V3 -Shea: along motor axis (horizontal) M3 - Moment about major axis
23 19, DOE Radioactive Materials Disclaimer:

Please note that source. special nuclear and byproduct materials, as defined in the Atomic Energy Act of 1954 (AEA). are regulated at the
25 US Department of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA authority. DOE asserts. that pursuant to AEA. it has sole anc

exclusive responsibility and authority to regulate source. special nuclear, and byproduct materials at DOE-owned nuclear facilities. Information contained
27 herein on radionuclides is provided for process description purposes only.
28 20. For thermal aging, the high normal temperature shall be assumed to suosst for 40 years less the duration of the high abnormal temperature.
29 For any lesser qualified life, the normal and abnormal condition durations shall be assigned proportionally. Tho abnormal temperatun: is stated
3117 to subsist for a certain number of hours per year. It shall be taken to subsist for this number of hours for each year of the qualified life.
31 21. The ability to provide the safety function at the low norrmal temperatre. the low abnormal temperature or the low DBE temperature (whichever be
32 the lowest) shall be established by test, analysis or operaung experience. The thermal aging at these respective low temperatures will be conservatively
33 covered by the thermal aging per note 20 above. Tnerefore, no duration is assigned for the low temperatures.
34 22. The ability to provide the safety function at the extremes of the normal and abnormal humidity conditions, taking into consideration the high and
35 low normal, and high and low abnormal. shall be established by test. analysis, or operating expenencc. No dturation is assigned for the normal and
36 abnormal humidity conditions.
37 23. If the performance of the safety function of the equipment is affected by ambient pressure, the ability ii provide the safety function at the extremes
38 of the normal and abnormal pressure conditions. taking into consideration the high and the low normal and the high and low abnormal tiressures.

shall be established by test, analysis, or operating experience. No duration is assigned to the normal and abnormal pressure conditions.
24 A. If the abnormal radiation dose rate'is the same as the normal radiation dose rate. the normal radiation dose rate shall be assumed

41 to subsist for 40 years. or any lesser qualified life. and the duration of the abnormal radiation dose rate is "0."
42 B. If the abnormal radiation dose rate is higher than the normal radiation dose rate, the abnormal radiation dose rate shall be assumed
43 to subsist for 40 years. or any lesser qualified life. and the duraton of the normal radiation dose rate is "0."
44 25. The DBE conditions shall be taken to subsist for the stated number of hours following the qualified life of the equipment
45 26 The values stated in this EQD are the ambients and do not include the thermodynamic and radiation conditions imposed by the process fluids.
46 self-heating. etc. The data pertaining to process fluid and service induced parameters are to be taken into acctunt where significant. such as
47 in thcrmal aging analyses. These data can be obtained from the equipment data sheets or the Equipment Specificauor
41_ 27. Equipment that is it be installed um inaccessible locations must be qualified to a 40-year life without the need for maintenance or replacetem.
49
50

51
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ATTACHMENT A MR No

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002

EQUIPMENT QUALIFICATION Datasheet:

24590-HLW-MAD-PJV-00004 Plant Rev No.

,24590-HLW-MK-PJV-HEPA-00004A 8

In-Structure Response Spectra (ISRS) and Nozzle Loads: Based on 24590-HLW-SOC-S15T-00108, Rev. OB.

System Load Case Plkip V2/kip V3Ikip T/kip-in. M2/kip-in. M3/kip-in.
DL (dead + live) 0.09 0.78 0.09 4.0 0.6 2.0

Nozzle Load To (thermal. nonnal) 5.59 3.05 112 52.5 2.6 20.9

for PJV HEPA Housing Ta (thermal, off 630 3.35 1 61 75.0 4.1 24.1
& post-DFIF)

Eiseismic) 045 0.19 0.26 3.7 3.2 1.0

See Note IS for definition of load components (P, V2, V3, T. M2, & M3), load cases, and conservatism factors,

Filter Box Support ISRS:

Box Support ISRS, East-West, 4 & 5% Damping

0.1 1 10 100

Frequency, lz

Page 7 of 8

I

Box Support ISR S, North-South. 4 & 5% Damping

0-1 1 10 100

Frequency, Hz

Box Support ISRS, Vertical. 4 & 5% Damping

.5

0-

0'1 1 10 1oo

Frequency. Hz

Filter Box Support ISRS Data:
Direction: EW E NS N Vert Ve
Damping: 4% 51 4% 5. 4% 5.

Freq, Hz Accel, g Accel, Freq. Hz Accel, g Accel , Freq. Hz Acceal g Accel,

0.30 0.13 0.1 0.30 0.13 0.12 0.30 0.105 0.1C
0.94 0.60 0.5 1.00 0.64 0.6 1.00 0.32 0.3
2.00 0.88 0.85 1.90 0.85 0.8 2.40 0 77 0.73
5.30 0.88 0.85 6 0.85 0.8C 5 0.82 0.78

12 0.53 0.50 10 0.85 0.80 9 0.80 0.74
23 0.53 0.50 12 1.10 1.00 21 0.68 0.63
26 0.77 0.67 14 1.96 1.66 33 0.43 040
35 0.77 0.67 20 1.96 1.66 40 0.70 0.67
43 0.37 0.35 31 0.96 0.71 50 0.70 0.67
50 0.37 0.35 50 0.48 0 45



APPENDIX 2 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002
Nozzle Location Sketch for Datasheet:

24590-HLW-MAD-PJV-00004 Plant Iem No. Rev No.

24590-HLW-MK-PJV-HEPA-00004A
PJV-HEPA-00004A

/ PJV SYSTEM PRIMARY ACTIVE
HEPA FILTER HOUSING

/A

3.

!NLr7

ELEVATION VIEW OF PJV-HEPA-00004A

t" '7

N N. I

JV- HEP -'000_4A
- F )-,C0 J\/ 'I" EM

PJVi V/ .; E EHN

_ L K t N

Nozzle Designiations:
NOI: Housing inlet

N02: Injection port
N03: Upstream sample.
N04: Upstream static pressure
N05: Downstreamt static press.
N12: Downstream sample
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REMOTE-CHANGE HEPA FILTER MR No.

HOUSING Data Sheet: 24590-QL-MRA-MKH-00002

24590-HLW-MAD-PJV-00005 PlantItemNo. jov N
24590-1LLW-MK-PJVN-HEPA-00005A 8

1 Projet: RPP-WTP BIdwJ.rne IILWI H-004 Manufacturer: Flaaders/CSC

2 Proiect No: 24590 Elneadon '-0"

3 Site: DOE Hanford Supporting 24590LW-MAC-FJV-00O2 Manufacturer

4 Safety Class SS Calculations Part No:

5 Seismic Category SC-Il I Associated Quanty Required
________________________ 1 2459t1.W-M6-'J1'-00032 QaiyLvl1

6 System No. Pi Drawmilg _Quality Level

7 System Descrption 24q9 HLW-3YTgPJV-NOoot Remote Ctange Specification 24590-WFrP-3PS-MKH0-T0003
Environtental Qualitication: MILD

s1 :W Pulse year System - Se1ndayA- v e"Housing See Appendix I EQ datasbeet

9 DESIGN CONDITIONS
10 Zone Design Tetperature- Summer IF 113 Design/Nonal Inlet Air Temp. (see Note 4) 1141 l7 *

I Site Storage Conditions - Summer "F 113 1 N/A B

12 Housig Interior Chemical Exposure See Not I
13 Site Storage Conditions - Winter IF (-)23 DR Radialoca dose rate (Note 2 &6) 3.54E+04 mRa/Ii

14 Indoor Desirn Tempserature -Witer " L 59 jDB Rad dose for 40-yr facility life (Note 2 & 6) .24E+07 Rod itotal;

15 PERFORMANCE RATING
16 Design Flow Rate (CFMI 10.000 Max. Allow. Leakage (CFM/hosing 10 cIm

17 Maxioumir Operatrg Pressure (in WC 1 (-)90 Laak Test Pressarn (-. WC. itial) (-1120 init. est pressure

18 Maximum Dnstgn Pressure im WC) ) 120 Assembly Press. Drop w/ Clean Filters (in. WC) 3.75 tsee Note 12)
19 Total Filter Openings Required 6 Weight with HEPA Filters (pounds)

20 No. Fitters per Bank 5 Weizht without HEPA Filers tounds*

21 CONsTrRUCTION

_2 NOTE: This housing unit is paired with 24590-AIFO i

HLW-.MK-PJV-HEPA-00005b (Ref. datseei inlet Housing 24590-HLW-MK-PJV-HEPA-00005A outlet
24590-I ILW-MAD-PJV-00007). orienation s inlet Housing 24590-HLW-MK-PJV-HEPA-O0005B outlet

--shown:
25 PLAN VIEW

21' Design I loosing Manufacture, FlandentCSC Design Hoosing Model Number

27 Hoasmig Coenstmion Method All Welded Max. Housig Dim. m: See Note 0 L =II --

2S Housing Materai Type 304L Sriniess Steel Houstg Material Gauge

29 Top Panel Material Type 304L aniess Sie Top Panel Material Gauge.

30 Structural Frame Material : Type 304L Samloss Steel Structural Framtc Features.

31 Inlet Plenum Total Volume: * Outlet Plenui total Voluate

32 inler Position: (TopSide) Sire Outlet Position: (TopoSidri Side
33 Inlet Nozzle Dimensions mhchesi. 20 i. Diameter. nomiral Outlet Nozzic Dirteasions inehes) 2( a. wImeter. eotial

34 See Nwtes 5 & 8 1 .6 i nth See Notes 5 & F R.0 i. Irellh
35 Inlet Coaneeuon Type Welded Outlet Conntetian Tepe Weld

3h Iolet Flange Bolt Required. NA Outlet Flaner Bolts Reoired N A

37 Inler Flange Bolt Size, NA Outlet Flange Bolt Sire NA

3S .let Flane Bolt Material N A Outlet Flange Bolt Matenal N 'A

3ii Inlet Flange Gasket Material N A Outlet Flange Gasket Maeinal. N-A

40 Faint and Fiish Moierial: N A Faint and Finish Material Mininum I iickness. NA

41 HOUSING ACCESSORIES
42 ACCessary Provided Yes Nc Accessory Informianon

43 Test w; Inlet Isolation Damper: x Datper Provided By N/A

44 See Note I Inlet Isoutiotn DanpeT type: N/A

45 Inlet Isolation Damper Size N, A

46 inlet Transiton Ductwor. X Inlet Transitin Ductwork N A

47 Ovralleeh: itichesi
4 Inict -, ransiiioe Smalosi N-A

49 Inside Dimension: inches;
5c Inlet Transirion LArgesi NA
5 l Inside Ditension: inchesi

5. Inlet Aerosol Test Port Crieria x Challenge Aerosol Connecton 1 -o
51 secNteg Chalieire Aerosol Connection Se

Challenec Acroscl Connection uanntW.
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REMOTE-CHANGE HEPA FILTER MR No

HOUSING Data Sheet: 24590-QL-MRA-MKHO-00002

24590-HLW-MAD-PJV-00005 Plant Itan No. Rey No.

24590-HLW-MK-PJV-HEPA-00005A 8
I Project RPP-WTP BdgJRm # HLW/ H-0104 Manufacturer: Flanders/CSC

2 Project No: 24590 Elevation '-0_"

3 Site: DOE Hanford Supporting 2459D-HLW-MAC-PJV-00002 Manufacturer

4 Safety Class SS Calculations PartNo: *

5 Seismic Category SC-711 Associated 24590-HLW-M6-PJV-00002 Quantity Required I

6 System No. PJV Drawings Quality Level

7 System Description 24590-HLW-3YD-JV-O0001 Remote Change Specification 2459o.WTP-3PS-MKH0-TV003

Environmental Qualication: MILD
9 Descripon: HLW Pulse Vent System - Secondary "Active" Housing See Appendix I EQ datasheen

9 HOUSING ACCESSORIES (continued)
10 Accessory rovided Yes No Total Number of Viewing Forts Recuired: N/A

11 Inlet Viewing Ports X Inlet Viewitg Port Type: N/A

12 Inlet Viewing Poet Locations: N/A

13 Inlet Viewing Port N/A Width

14 Duncasions: (incies) N/A Lengti

15 Internal Fire Suppression: X Fire Suppression System Descripuon: N/A

16 Accessory Infornation 1 per bank

17 Vacuum-Relief Vent Assembly: X Number Required.

II Vacuum-Relief Vent Assembly Setpoint

19 'Vacuun-Relief Vent Assermbiy Manufactmrer.

20 Vacuumn-Relief Vent Model Number N/A

21 Test -/ Outiet Isolation Damper X Damper Provided By. N/A

22 See Note 7 Outlet Isolauon Damper Type: N/A

23 Outki Isolation Damper Size N/A

24 Outlet Transicon Durywork. X Outlet Transition Ductwork Overall N/A

25 Length (mchesi

26 Outlet Transition Smlest Inside N/A

27 Dimension niribes):

28 Outlet Transition Largest Inside N/A

29 Danension (inches):
30 Outlet Aerosol Test Port Cttersa x Challenge Aerosol Connection Type:

31 See Note 9 Challenge Aerosol Connecion Size

32 Challenge Aerosol Connection Quantity: N/A

33 Ouslet Viewig Ports X Total Numoier of Viewing Ports Required: N/A

34 Outlet Viewins Port Type N/A

35 Outlet Viewing Port Locanuos: N/A Widt

36 Outlet Viemg Por N/A Length
37 Dimensions' (inches) N/A

38 Differemtial Pressure Tops: X Differential Pressure Tap Size: (inches) 1/2 (see Note 31

39 Drain Connecuon: See Note 9 Drain Connection Size: (inches) 1 -1/2 (se Note 9)

40 Dmi Connecion Vaive: X Draut Connection Valve Size: (iches) N/A
41 LPVC Safe Change agI ype: N/A

42 UTILITY REQUIREMENTS
43 Eiectncal: ivolts/phasenertz) N/A

44 Compressed Air. N/A

45 Intrumentation Taps. a

46 Pressure/Leak Test Ports

47 Air/Aerosol Mixmg Test Ports

NOTE: See Appendix 2 for locations of test ports. SELLER to provide aerosol injection and sampling lines from housing penetration to connection
49 point located on Appendn 2 sketches. Aerosol injecuon and sampling lines shall be stainless steel pipe per specification
50 24590-WTP-3PB-PO3O-TSI IZ, or equal.
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REMOTE-CHANGE HEPA FILTER MR N'.

HOUSING Data Sheet: 24590-QL-MRA-MKHO-00002

24590-HLW-MAD-PJV-00005 Plant Item No Rev No

24590-HLW-MK-PJV-HEPA-00005A 8
I PrtL RPP-WTP Bldg/Rm 0 HLW I H-0104 Manufacturer: Flanders/CSC

2 Project No: 24590 Elevation lO'-"
3 Site: DOE Hanford Supporting Manufacturer

24590-IILW-MAC-PJV-0000 2
4 Safetv Class SS Calculations Part No:

5 Se.smic Category SC-Ill Associated 24590-HLW-M6PJV-00002 Quantity Required
6 System Nc. PJV Drawngs Ouahty Level Q
7 System Description 24590-HLW-3YD-PJV-00001 Remote Change Specification 24590-wrP-3PS-MKH0-T0003

o Descripnon: HLW Pulse Vent System - Secondarv "Active" Ilousing Emnvrnmendsal Quia anon: s ILs
ISee Annelid. I EQ dassect

9 Notes:
10 L1 Veudortofill inda in.ells with(*asterisLNAmeans no upphrable.

2.1 PJV airsnream cnstiaaents: Reference Caic. 24590-WTP-M3C-HO-00011. Metier Otas and Isquid Efflrsert Defuratio.

2 Run Results. See Table Streams No. HV250, page 21 of24

13 Toe following moe the constituents of the offgas: Temperature 6"C (61*F)
I Chemical: Radiological: Heat Canaciyry 100 kikg-C
H Be Vorome%: Uess (mt' lints (B3am'r, Pressure - 99 obat

16 IN- -'77.7% NOi ,6.37E-1S Alpha = 2.56E+01 Relative Husmsidirv 30.0%
17 0 = 20.8% SOS = 1.4 10 Beta/Gamma -2.32E+04 Density , 1.192 kgim
1 Ar=0.9% NI, = 3.16E.05 H-1 = 1.01E-02 Avg. MolecularWi =28.9 enol
I4 CO: - 0.0% Enrmned Solids C-14 2.25E-03 Thermal Cond. = 2513 mW/m-
20 11,0=0.5% 177E-02 1-129 = 102E-04 Viscosity- 7.% P -
21 (1) Bea/Gammrna dose excludes Tritium. Carbon-14. and lodic.

22 3.) Diff. pressure taps: 12-n. socket weld. T-304L SS half couping. Size of hole penetrating hoasing pressure boundurv at I/-m. dirm.
4. Operating Max/Normal Inlet Air Temperatures from Table 73 in: 24590-HLW-M6C-PJV-00003.

23 5.1 The thickness for the nominal 20-in. duim. inletloutlet connections on the filter homsing and the ductwork supplied theseen the ptimar
25 and secondary filter hosmgrs shall be 0.25 " thick kpipe or rolled and welded plat- per A240)

6) Radiation Dose Rates for HlLWRS room 11-0104 (Fiter Cave), See CCN: 152094. Ref. Cale. 245901- lLW-Z0C-30-1190 16, Tasl 7-IU.

2S 7.1 HEPA lousine has been credited to perforrn following a seismic event. Therefore, the design is required to be Seismic Qaalificaron lested me., shaker
29 1 table test) m accordance with 2459D-WTP-3PS-MKH0-T00. Durm shop test contractor may use a temporary valve or blan -effplaur
3, Min. Bousine Filter System Efficiencs: - = 99.97% inclusive margon; per ASME AG-I TA-4634, pnor to. darig and following shae test.

31 Observe and note efticiency reading on pnomnoetr dunne test,

32 IIEPA Filter Seismic Oualification: ASME AG-I FK-4300: and Equtpmert Qaulification Darasheet (Appendix I and Atrachment A.
33 Presstr-e Boundarv and Filter Sealing' Surface Allowable Leakage: < 0.0005 scftn'cu ft of test volume followmg seismic test
34 9: Aerosol test ports include injection and sassplmsg at each stage See veraior suuuttal 2459(t.0L-PI)A-MK-H.00002-0--000(6 -C0'-_ODO7. ()7-0018

35 & -07-00183 lst C5V system firler housing conigaratto and desenstons unilar design t IJV. except for nozzle diameter ano oreaotn:lo
36 19: Draincuonaeerios I-l2-to. NPT pope nipple wth cap. T-304L5S.
37 110.1 Staling materials and mechanism shall comply with ASME A-I
38 11.j Contents of thas document are "Dangerous Waste Permit Affecting

3 12.) Design pressure drop is a "Target value (2.2 in. WC for Ilousing and associated ducting plus 1.55 for HEPA Filter to a toral of 3.75 in, WC)
40 actual value to be reported bry F/CSC mn prototype test report. subtect :o buyer approval.
41 Remarks: ALL DIMENSIONAL DAt A SHOWN ON THIS DATA STIEFT ARE MEANT TO CONVEY BUYER DESIGN PREFERENCES
42 AND MAY BE MODIFIED BY F/CSC. FOR AS-BUIL INFORMAIION REFER 10 VENDOR SUBMITTALS.
43 Blank data fields are not required to be completed
44 SAFETY SCREENINGIEVALUATION REQUIRED? IF YES PER 24590-WTP-GPP-
45 SREG-002. E&NS SIGN ATURE REQUIRED IIELOW YES X NC-

Re-confgared Appendix 2. per Plant Design nozle location
46 I and orieastion and revised tinnimums filter housing efliciency

_ to~~~~l 09.97%_,~'1 t ffV 7
Added to Notc 7. Shaker table test notification. Lpdatcd
attached EEQ (Artach. A) per latest templates and with revised

4 7 1, 10 ISRS data ani cUros frmri coupled analyst: IIEPA Housing RK.Ramos C Mrng j T Pet Shei. W Lawrenc
overall dimension per F;CSC. Rev. note b. Added Appendix 2
for asstrument taps nozzle locatioe.

4l
Re. rad. dose leve. Safety Class. Qualt Lc. irdet temp.

49 leakage rate. leak test pressure. and oressur dap. ret Note 2
service conditrons to replace Art. B:. r-. Vile 9 adood Note5P s2,20,1i ' '"znmn ..cm-A ;-r,\lvF aut oc JTck C Merng R K.Rams 1l.1 Sotlis Iterurd GciazI. per DCN 24590-ILW-MAN-PJV-0001. addcd notes 3.4.

3 1 & 12: added Remarks ad Sacty Screening osan. added EQ

52 datashcer and seismiC Criterna (App I S Ati I

53 1 10,222002 issued for Purchase boaid Roeer A C. Ian _. Sancers
Re DaTe Description Originator E & 'S Chker I Reviewer Approver
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APPENDIX MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKH-00002
EQUIPMENT QUALIFICATION Data Sheet: Plant Item No. Rev No

24590-HLW-MAD-PJV-00005 24590-HLW-MK-PJV-HEPA-00005A 8
EQUIPMENT IDENTIFICATION:

2 Full Component Tag Number or BNI 24590-HLW-MK-PJV-HEPA-00005A Safety Classification
Stnaek rnde Numher
Equipment Datasbeet Number 24590-HLW-MAD-PJV-00005 LlSC SS

4 APC-PAM

5 Description HLW PJV is a Pnmary and Secondary HEPA Filter Housing Seismic Category
configuration with a renote operated Inlet & Outlet dampers (By SC-1 SC-Il
Others). Remote change radial flow HEPA filters are used to treat
gaseous emissions. The Safety Classification is Safety Significant X SC-ll SC-V
(SS) to ensure filtration of the emission stream to acceptable level prior
trees SC-i1 Seismic Interaction only

Location (Facility / Building and HLW PJV Primary HEPA Filter Housing 24590-HLW-MK-PJV-HEPA-00005A is located inside
Room No.) Room H-104, at EL 0'-0".

je Safety Function(s) Provide confinement and protection against cnish/impact events Provide Safety Significant filtenog of normal
operations and as a significant contributor to defense in depth.
Source: 24590-WTP-PSAR-ESH-01-002-04 Section: 4.4.18.

13 Equipment Safety Function Type Passive Mechanical Active Mechanical Electrical

14 Seismic Safety Function Seismic Operability Requirements

15 X Yes E No X Durng Seismic Event After Seismic Event None

16
EQUIPMENT ENVIRONMENTAL QUALIFICATION ( EEQ)

(Parameter values stated in this section do not include process conditions or operationally induced conditions)

8 Classification of Environment Mild Harsh Qualified Life (years) 40 Other
19Parameter [aaetr Duration :Ote

Parameters Type / Units alue Duration WTP Source Document Number
I (number)

21 Normal Ambients

22 High Temperature (*F) 113 Note 20 40 Years 24590-HLW-U0D-Wi6T-00001

23 Low Temperature (*F) 59 Note 21 N/A 24590-WTP-DB-ENG-01-001, Table 12-1 (Plant rooms)
100

24 High Relative Humidity (%RHI) . Note 22 N/A 24590-HLW-UOD-WI6T-00001
Condensing

25 Low Relative Humidity (%RH) 5 Note 22 N/A 24590-HLW-U0D-W 6T-0001

26 High Pressure (in.-w.g.) 0 Note 23 N/A 24590-HLW-U0D-Wl6T-00001

27 Low Pressure (in-w.g.) (-)1.4 Note 23 N/A 24590-HLW-UOD-WI6T-00001

28 Radiation Dose Rate (mRad/hr) 35,400 40 Y ears 24590-HLW-UOD-WI6T-0000 -

SNoe 74- A) (24590-HLW-ZOC-30-00016. See CCN 1520941
29 Plant / Process induced Vibration C Yes No

30 Additional Normal Information. None
31
32 Abnormal Ambients

33 High Temperature (F) 126 8 hours/r 24590-HLW-UN-Wi 61 -U0001 (-or Duration See: 24)9U-
HLW-UOD-W16T-00001, 1.4C)

34 Low Tenperature (F) 40 Note 21 N/A 24590-HLW-UOD-WI6T-00001

35 High Relative Humidity (%RH) Note 22 N/A 24590-HLW-UOD-W]6T-00001
Condensing

36 low Relative Humidity (%RH) 6 Note 22 N/A 24590-HLW-UON-WI6T-00001

37 High Pressure (in-w.g.) 4 Note 23 N/A 24590-HLW-UOD-WI6T-00001

38 Low Pressure (m.-w.gj (-)6.7 Note 23 N/A 24590-HLW-UOD-W6T-00001

39 Radiation Dose Rate (mRad/hr) 35,400 0 y ears 24590-HLW-UUD-WI6T-00001
( Note 24- A i (24590-H LW-Z0C-30-00016. See CCN 152044)

40 Exposure to Wet Sprinkler System D Yes 7 No NA

41 Additional Abnormal Information: NonE

42
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APPENDIX 1 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKH0-00002

EQUIPMENT QUALIFICATION Data Sheet: Plant Item No. Rev No
24590-HLW-MAD-PJV-00005 24590-HLW-MK-PJV-HEPA-00005A 8

Parameter

Parameters Type / Units Parameter Duration Duration Units WTP Source Document Number

2 Design Basis Events (DBE) Ambients
24590-HLW-UON-W I 6T-00001 (For Duration See 24590-

3 High Temperature (F) 135 1000 hours HLW-UOD-W16T-00001, 1.4D)

4 Low Temperature ('F) 40 Note 21 N/A 24590-HLW-U0D-WI 6T-00001

5 High Relative Humidity (%RH) .00 482 hours 24590-HLW-UOD-Wl6T-00001
Condensing

6 Low Relative Humidity (%RH) 6 1000 hours 24590-HLW-U0N-W16T-00001

2 High Pressure (in.-w.g.) 4 1000 hours 24590-HLW-U0D-W16T-00001

8 Low Pressure (in-w.g.) (-16.7 1000 hours 24590-HLW-UOD-W16T-00001

24590-HLW-U0D-WI6T-0000:
9 Radiation Dose Rate i'mRad/hr) 35,400 0 hours (24590-HLW-ZOC-30-00016, See CCN 152094)

10 Submergence es X No hours Sec Note 16

I I ChemicalfSpray Exposure Yes No hours 24590-HLW-U0D-WI6T-0000l

12 Additional DBE Information Note 25

14
15
16

1x DBE Chemical Exposure Details

19 DBE Chemical Types/Concentration
20 NN

21 
NN

22
23 Electrical Interfaces Supporting the Safe"s Function
24 Power Supplv Voltase (VAC. VDC) INA
25 Power Supply Frequency (Hzi INA
26 Power Connection Method NA
27 1 / 0 Signals to/from Equipment INA
20 / O Connection Method NA
29

30 Mechanical Interfaces

31 Mounting Configuration (orientation) Note 13
32 Mounting Method (bolts, welds, etci ['Note 13

33 Auxiliary Devices Note 13
34

3 Equipment Seismic Qualification ( ESQ)
Re erences/Documents ersion/

36 Parameters Title Numbeks11'Number vja
37 WTP Seismic Design Structural Design Loads ior Seismic 24590-WTP-3PS-FB01-T0001 4 N'A
38 Specification Cateporv Ill & IV Equioment and Tanks
3) Specified Seismic Load HLW Filter Cave Coupled Structural Anaivsa 24590-HLW-SOC-S l 5T-00108 0B Sec Note 1 and

40 Parameters Attachment A

42
r

44
4i,

4b

4
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APPENDIX I MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002

EQUIPMENT QUALIFICATION Data Sheet: PlantItem No. Rev No.

24590-HLW-MAD-PJV-00005 24590-ELW.-MK-PJV-HEPA-00005A 8
Equipment Qualification Notes and Additional Information

2 Notes: Continuation from page 3, Data Sheet:
3 13. * Data to be provided by SELLER through the submittal process as required on the G-321-E form.

4 14. Note Deleted
5 15. Note Deleted See Note 24 A & B.
6 16. Equipment submergence shall reference to the room postulated water depths and the actual equipment elevation fmm the floor. Remote HEPA

7 Filter Housing are supported by structural steel and elevated above the room flood heights of 1.58 ft

17. Remote HEPA Filter Housing needs to be qualified for the external (Room H-0104 (R5/C)) and isternal (Off-gas constituents, See Note 2),

9 significant environment differences such as in room temperatures, pressures and radiation dose level (Rad dose could be above 34,500 mRad/hr),
10 that may affect the short term or long term ability of the equipment to perform its safety functions. The interrelationship between

I I external/internal of the Remote HEPA Filter Housing environments has not been analyzed so the difference identified in the EQD represent

I2 potential for extreme.
13 1S. Nozzle loads and in-structure response spectra (ISRS) are provided by CSA (see AttA). ISRS are suitable for seismic qualification of the filter
14 boxes by analysis. They are also provided for testing of the filters, but do not include a 1.4 factor for testing, or any other conservatism.

I IThe curves are provided for 4% and 5% damping. ISRS data points am at the bonom support points of the boxes. In the nozzle load data.
6 I live loads related to civil structural steel and are not directly involved with ducting or filter housing. The "thermal, normal" case is intended for

171 combination with seismic (if required). The "thermal, off-normal" applies to post-DBE conditions. Nozzle ISRS data point locations are on the
is nozzle centerlin: at the filter housing box face. Nozzle loads in Att. A do nt include factors for conservatism. Magnitudes are enveloping for

19 all nozzles. I-ad components in At. A are defined as follows:
20 P =Axial T = Torsion

SV2 = Shear along minor axis (vertical) M2 = Moment about minor axis
22 V3 -Shear along major axis (horizontall M3 = Moment about major axis
23 19. DOE Radioactive Materials Disclaimer:
24 Please note that source, special nuclear and byproduct materials. as defined in the Atomic Energy Act of 1954 (AEA). are regulated at use
25 I US Deparmnent of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA authority. DOE asserts. that pursuant to AEA. it has sole and
26 exclusive responsibility and authority to regulate sourcer, special nuclear. and byproduct materials at DOE-owned nuclear facilities. Information contained
27 hereti on radionuclides is provided for process description purposes only.
28 20. For thermal aging. the high normal temperature shall be assumed to subsist for 40 years less dse duration of the high arnortmal temperature.
29 For any lesser qualified life, the normai and abnormal condition durations shall be assigned proportionally. The abnormal temperature is stated
30 to subsist for a certain number of hours per year. It shall be taken to subsist for this number of hours for each year of the qualified life.
31 21. The ability to provide the safety function at the low normal temperature, the low abnormal temperature or the low DBE temperature (whichever be
32 the lowest) shall be established by test, analysis. or operating expenence The thermal aging at these respective low temperatures will be conservatively
33 covered by the thermal aging per note 20 above. Therefore. no duration is assigned for the low temperatures.
34 22 The ability to provide the safety function at the extremes of the normal and abnormal humidity conditions. taking into consideration the high and
35 low normal. and high and low abnormal. shall be established by tes. analysis. or operating experience. No duration is assigned for the normal and
36 abnormal humidity conditions
37 23. If the performance of the safety function of the equipment is affected by ambient pressure. the ability to provide the safety function at the extremes
119 of the normal and abnormal pressure conditions, taking into consideration the high and the low normal and the high and low abnormal pressures.
39 shall be established by test. analysis, or operating experience. No duration is assigned to the normal and abnormal pressure conditions
40 24 A. If the abnormal radiation dose rate is the same as the normal radiation dose rate, the normal radiation dose rate shall be assumed
41 to subsist for 40 years. or any lesser qualified life. and the duration of the abnormal radiation dose rate is "0."
43 B. If the abnormal radiation dose rate is higher than the normal radiation dose rate, the abnormal radiation dose rate shall be assumed
43 to subsist for 40 years, or any lesser qualified life, and the duration of the normal radiaton dose rate is "07

25. The DBE conditions shall be taken to subsist for the stated number of hours following the qualified life of the equipment.
45 26. The values stated in this EQD are Use ambients and do not include the thermodynamic and radiation conditions imposed by the process fluids.
46 self-heating. etc. The data pertaining to process fluid and service induced parameters are to be taken into account where significant such as
47 in thermal aging analyses. These data can be obtained from the equipment data sheets or the Equipment Specification.
748 2. Equipment that is to be installed us inaccessible locations must be qualified s, a 40-vear life without the need for maintenance or replacement.
49

50

51
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ATTACHMENT A

@ REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002
EQUIPMENT QUALFICATION Datasheet:

24590-HLW-MAD-PJV-00005 Plant Item No
24590-IlLW-MK-PJV-HEPA-00005A 8

In-Structure Response Spectra (ISRS) and Nozzle Loads: Based on 24590-HLW-SOC-SI5T-00108, Rev. OB.

System Load Case Plkip V2/kip V3Ikip T/kip-in. M2/kip-in. M3/klp-in.
DL (dead + live) 0.09 0.78 0.09 4.0 0.6 2.0

Nozzle Load To (thermal. normal) 5.59 3.05 1.12 52.5 2.6 20.9

for PJV HEPA housing Ta (thennal, off-normal 6.30 3.35 1.61 75.0 4.1 24.1
& post-D.E)45 _ ._9 _ .26 3.7_3.2__.

.E (seismic) 0-45 0.19 0.26 3.7 3.2 1.0

See Note 18 for definition of load components (P, V2, V3, T, M2. & M3),

Filter Box Support ISRS:

Box Support ISRS, East-West, 4 & 5% Danping

.2

0 1

Frequency, Hz

Box Support ISRS, Vertical, 4 & 5% Danping

0.5

0
1000.1 1 15

Frequency, Hz

load cases, and conservatism factors.

Box Support ISRS, North-South, 4 & 5% Damping

2

0

F y

Frequency, Hz

0

Filter Box Support ISRS Data:
Direction: EW E NS NS Vert Ver

Damping: 4% 5 4% 5! 4% 51

Freq, Hz Accel, g Accel, Freq, Hz Accel, g Accel, g Freq, Hz Accel, Accel,

0.30 0.13 0.12 0.30 0.13 0.12 0.30 0.105 0.1
0.94 0.60 0.55 1.00 0.64 0.6C 1.00 0.32 0.3(

2.00 0.88 0.8 1.90 0.85 0.8C 2.40 0.77 0.73
5.30 0.B8 0.8E 6 0.85 0.80 5 0.82 0.78

12 0.53 0.5C 10 0.85 0.80 9 0.80 0.7
23 0.53 0.5C 12 1.10 1.00 2 0.68 0.6
26 0.77 0.67 14 1.96 1.66 33 0.43 0.40

35 0.77 0.67 20 1.96 1.66 40 0.70 0.67
43 0.37 0.35 31 0.96 0.71 50 0.70 0.67
50 0.37 0.35 50 048 0.4
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APPENDIX 2 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590.QL-MRA-MKHO-00002
Nozzle Location Sketch for Datasheet:

24590-HLW-MAD-PJV-00005 PlnItm No. .ev No.

24590-HLW-MK-PJV-HEPA-00005A 8
PJV-HEPA-00005A
PJV SYSTEM SECONDARY ACTIVE
HEPA FILTER HOUSING

' I II |i l' i1 | s

N06,

INLET

ELEVATION VIEW OF PJV-HEPA-00005A

LiL

N07

N S

NO7

NOS
NC

/ '..~ 7

/ N

JA YSTEM E

PJV RMQzE OI-ANGE

PJV - HE '-- -05
_ PJV SYSTEfV

SECONDARY STANDA
D5J V R EMOTE CHAN-CE

Nozzle Designations:

N06: Injection port
N07: Upstream sample.
N08: Upstream static pressure
N09: Downstream static press.
N 10: Downstream sample
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R11202142

REMOTE-CHANGE HEPA FILTER MR No.

HOUSING Data Sheet: 24590-QL-MRA-MKH0-00002

24590-HLW-MAD-PJV-00006 Plant liem No. Re, No.

24590-HLW-MK-PJV-HEPA-00004B 8

I Project: RPP-WTP Bldg./Rm HLW /11-0104 Manufacturer: Flanders,'CSC

2 Project No: 24590 Elevanon ('-0"

3 Site: DOE Hanford Supporting 24590-IILW-MAC-PJV-00002 Manufacturer

A Safety Class SS Calculations Part No:

5 Seismic Category SC-11l Associated 2490-HLW-M6-PJV-04W2 Quantizv Reaoured

6 System No. PJV Drawings Quality Level Q

7 System Description 24590-HLW-3YD-PJV-00001 Remote Change Specification 24590-WTP-3PS-MKH0-T0003

Environmenlal Qualification: MILD
8 Descnption: HLW Pulse Vent System - Primary "Standby" Housing rE A d W Eatat

I______________ Ie . Appendix I EQ dattaishmee

9 DESIGN CONDITIONS
10 Zone Design Temperature- Summer "F 113 Design/Normal Inlet Air Temp. (see Note 4) 114 / 78 *F

II Site Storage Conditions - Summer "F 113 DB N/A WB

12 Housing Interior Chemical Exposure See Note 2

13 Site Storage Conditioas - Winter 'F (-123 DB Radiological dosc rate (Note 2 & 6, 3.54E+04 mRad/hr

14 Indoor Design Temperature - Winter "F 59 DB Rad dosc for 40-yr facility life (Note 2 & 6 L.24F+07 Rad (total)

15 PERFORMANCE RATING
16 Design Flow Rate (CFM) 10.000 Max. Allow. Leakage (CFM/nousmg) 10 clm

17 Maximum Operatng Pressure (in. WC) (-)80 Leak Test Pressure (in. WC. initial) (-)120 init. test pressure

1 Maximum Design Pressure (in. WC) (-) 120 Assembly Press. Drop w/ Clean Filters (in. WC) 3.75 tsee Note 12)

19 Total Filter Openings Required & Woight with HEPA Filters (pounds)

20 No Filters per Bank 5 Weight without HEPA Filers i pounds)

21 CONSTRUCTION

22 AIRFLOW I
- NOTE- This housing nit is paired with 245)0-
23 LW-MK-PJt'-HEPA-00004A (ReL datasheet inlet Housing 24590-HLW-MK-PJV-HEPA-00004B outet

24 24590-HLW-MAD-PJV-00004). orientation as inlet Housing 24590-HLW-MK-PJV-HEPA-0G004A outlet
- shown.
25 PLAN VIEW

26 Design Housing Manufacturer FilanderslCSC Design Housing Model Number:

2? Housing Construction Meihoc: All Welded Max. Housig Dim. (ti: Sec Note IL =H 1W-

20 Housing Material: lype 304L Stamiless Steel Housing Material Gauge:

29 Top Panel Material Tyre 304L Stainless Steel lop Panel Material Gauge:

30 Structural Frame Material Type 304L Stainless Steel Structural Frame Features:

31 Inlet PlenumI Total Volume: Outlet Plenum Total Volume

32 Inlet Position: (Top/Side) Side Outlet Position: (Top/Side) Side

33 Inlet Nozzle Dimensions (inches) 20 in. Diameter. nominal Outlet Nozzle Dimensions (inches) 20 in. Diamictr. nominal

See Notes 5 & 8 11.6 in. Length See Notes 5 & 8 8.0 in. Lengith

35 Inlet Connecuon Type Welded Outlet Connection Type: Welded

36 Inlet Flange Bolt Required N/A Outlet Fiange Bolts Required N/A

37 Inlet Flange Bolt Size N/A Outlet Flange Bolt Size N/A

3S Inlet Flange Bolt Material: NA Outlet Flange Bolt Material. NIA

30 Inlet Flange Gasket Material* N/A Outint Flange Gasket Material NA

40 Paint and Finish Material. N/A Pant and Fimsh Material inimum Thickness. N/A

41 HOUSING ACCESSORIES
42 Acressorv Provided Yes No Accessor' Information
43 lest w/ Inlet Isolation Damper. X Damper Provided By: N/A

44 SecNote7 Inlet Isolation Damper Type: N/A

45 Inlet isolation Damper Size: N:A

46 Inlet 'l ransition DuctworK: X letTransition Ductwork N/A

4Iverall Length: (inches)
Inlet Transition Smatlest N/A

4 Inside Dimension: l:nches)

51 Inlet Transition Largest N A

5, inside Dimension: linches)

52 Inlet Aerosol Test Port Critena- \ Challenge Aerosol Connecion It ype:

53 See Note 9 Chaltenge Aerosol Connecuon Size:

Challenve Aerosol Connecton Ouanti
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REMOTE-CHANGE HEPA FILTER MR No.

HOUSING Data Sheet: 24590-QL-MRA-MKH0-00002
24590-HLW-MAD-PJV-00006 Plant Item No. Rev No.

24590-HLW-MK-PJV-HEPA-00004B 8 j
1 Project: RPP-WTP Bldg/nRm # HLW I H-0104 Manufacturer Flanders/CSC

2 Project No: 24590 Elevation _'-0"_

3 Site: DOE Hanford Supporting 24590-HLW-MAC-J-00002 Manufacturer

4 Safety Class SS Calculations Part No: *

5 Seismic Category SC-Il . Associated 24590-HLW-M6-PJV-00002 Quantity Required 1

6 System No. PJV Drawings Quality Level Q
7 System Desceiption 24590-HLW-3YD-PJV-00001 Remote Change Specification 24590-WTP-3PS-MKH0-T0003

Environmental Qualification: MIJ8 Description: HLW Pulse Vent System - Primary "Standby" Housing EnvAppenax Qalisicat
Irmr Se Appendix 1 EQ datasheet

9 HOUSING ACCESSORIES (continued)
15 Accessory Provided Yes No Total Number of Viewing Ports Required. N/A

11 Inlet Viewing Ports X Inlet Viewing Port Type: N/A

12 Inlet Viewing Port Locatons: N/A

13 Inlet Viewing Pert N/A Width
14 Dimensions: (inches) N/A Iength
15 Intemal Fire Suppression: X Fire Suppression System Description: N/A
16 Accessory Information I per bank

17 Vacuum-Relief Vent Assembly X Number Required:

18 Vacuum-Relief Vent Assetobly Setpoint *

19 Vacuum-Relief Vent Assembly Manufacturer:

20 Vacuum-Relief Vent Model Number N/A

21 Test w/ Outiet Isolation Damper: X iDampe: Provided By: N/A

22 See Note 7 Outlet Isolation Damper type: N/A

23 JOutlet Isolation Damper Size- N/A
24 Outlet Transition Ductwork: X Outlet transition Ductwork Overall N/A

25 Iength (inches):
26 Outlet Transition Smallest Inside N/A
27 Dimension (inches):

20 Outlet 'I ransition Largest Inside N/A

29 Dimension (inches):

30 Outlet Aerosol Test Port Crteria: X Challenge Aerosol Connection 'type.
31 See Note 8 Challenge Aerosol Connection Size:

32 Challenge Aerosol Connection Quantity: N/A
33 Outlet Viewing Ports: X Total Number ofViewing Ports Required: N/A

34 Outlet Viewing Port Type: N/A

35 Outlet Viewmg Pert Iocations: N/A 'Width
36 Outlet Viewing Part N/A Langth

37 Dimensions: (inches) N/A

38 Differential Pressure Taps: X Differential Pressure Tap Size: (inches) 1/2 (see Note 3)
39 DrDin Connection: See Noie 9rain Connection Size: (inches) 1-12 (see Note 9)
4 0 |Drain Conniection Vaive X lDrain Connection Valve Size: (inches) N/A
41 7 - 1PVC Safe Change Bag Type: N/A

42 UTILITY REQUIREMENTS
43 EDectnical: (volts/phase/hertz) N/A
44 Compressed Air /A

45 Inrumentation Taps _

46 Pressure/Leak Test Ports

47 Air/Aerosol Mixig Test Ports

4_ NOTE: See Appendix 2 for locations of test ports. SELLER to provide aerosol injection and sampling lines from housing penetration to connection

49 point located on Appendix 2 sketches. Aerosol injection and sampling lines shall be stainless steel pipe per specification
S 24590-WTP-3PB-POOO-TS I I Z. or equal.
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REMOTE-CHANGE HEPA FILTER MR No

HOUSING Data Sheet: 24590-QL-MRA-MKHO-00002

24590-HLW-MAD-PJV-00006 Plant Item No. Rev No.

24590-HLW-MK-PJV-HEPA-00004B 8

1 Project: RPP-WTP Bldg./Rm 0 HLW / 11-0104 Manufacturer FlandersiCSC
2 Project No: 24590 Elevation 0-0"
3 Site: DOE Hanford Supporting 24590-IILW-MAC-PJV-00002 Manufacturer

4 Safety Class SS Calculations Part No *

5 Seismic Category SC-Ill Associated 24590-ILW-M6-PJV-00002 Quantity Required

6 System No, PJ Drawings Quality 1vel _

7 System Deserption 24590-HLW-3YD-PJV-00001 Remote Change Specification 24590-WTP-3PS-MKH0-T0003

r Standby' H gEvironmental Qualification MILD
Description: HW Pulse Vent System - Primary " HSee Appendix 1 EO datasheet

Notes:

10 1.) Vendor to fill in data in cells with (*) asterisk. NA means not applicable.
11 2.) PJV airstreamconstituents: Reference Calc.24590-WTP-M3C-HOP-00001. Melter OffGas and Liquid EffluentDcEfniaon.

12 Run Results See Table Streams No. TTV250, page 21 of 24.
I The following arc the constituents of the offgas Temperature = 1W*C (6 I)

14 Chenical: Radiotoeical: Heat Catracity 1.00 kJixg-C

15 By Volutse%: Units (mg/m% Units (Bqima" Pressure = 991 mbar

6 N = 77.7% NO, = 6.37E-18 Alpha = 2.56E+01 Relative Humidity 30.0%
17 O: = 20.8% SO,= 1410-E9 Beta/Gam1Ja- 2 .32E+04 Density - 1.192 kminm
18 Ar - 0.9% NI = 3 16E-05 H-3 = I.01E-02 Avg. MolecularWi= 28.9 ginol
19 CO: = 0.0% ynmtried Solids C-14 - 2.25E-03 Thermal Cond 25.13 mWot c
20 1,0 - 0.5% 1 77E-02 1-129 = 1.02E-()4 Viscssit = 12.96 iPa-t
21 (1) BetaG!Carnma dose excludes Tritum. Carbon-14. and Iodine
22
2 3.) Dir. pressure taps: 1/2-in, socket weld. T-304L SS half coupling Size of hole penetrating housing pressure boundarv at 1/R-u. dian

24 4.1 Operating Max/Normal Inlet Air Temperatures from Table 7.3 11 24590-HLW-M6C-PJV-000U3

25 5.) The thickness for the nominal 20-in. diam. inlet/outlet connections on the filter housing and the ductwork supplied between the prtar.
26 and secondarv filter housings shall be 0.25 " thick (pipe or rolled and welded plate per A240).
27 6) Radiation Dose Rates for HLWR5 loum H-0104 (Filter Cave). See CCN. 152094, Ref. Cakc. 24590-IILW-ZOC-30-00016. Table 7-10.
2S 7.) IIEPA Housino has been credited to prloro foltowing a seismic event. Therefore. the cesign is required to be Seismic Qualification Tested (i.e.. shaker
29 table test) in accordance with 24590-WTT-3PS-MK}0-TD001. During shop test. contractor may use a temporary valve or blanl -off plate.
31 Min. Uousinr Filter System Efficiencv: - - 9907% (inclusive margin) per ASME AG-: TA-4634, pnor to. during and following shake test
3 i Observe and note efficiency readmig on photometer oaring test.
32 HEPA Filter Seismic Oualification: ASME AG-I FK-4300: and Equipment Qualification Datashect 4Appendix I and Attachment A)
33 Pressure Boundarv and Filter Sealing Surface Allowable Leakane: <0.0005 sctnmcu. ft of test volume folluwinL seismic test

34 8.) Aerosol test ports include injection and sampling at each stare. See vencer subitral 24590-QL-POA-MhK1ll-00002-06-000Y0t. -07-0007. 0-,00069

35 & -07-00188 for C5V syslem filter housing ccnfiguration and dimensions tsimilar design to PJ. except for nozzle diameter and or:entaottol

36 9.) Drain connections: 1-1/2-in NPT pipe nipple with cap. T-304L SS.

37 10.) Seaiing materials and mechanism shal comply with ASMEI- AG-

18 11.) Contents of tns document are "Dangerous Waste Permit Affecting".

3Q 12.i Design pressure drop is a lTarget" value (2.2 in WC for Housitig and associated ducungpls 1.55 tor lIEPA Filter to a total o:1.
7

5 t. WC;.
4C actual valu- to be reported by F/CSC in prototype test report subject to buyer approvao

41 Remarks: ALL DIMENSIONAL DATA SHOWN ON THIS DATA SHEET ARE MEANT TO CONVEY BUYER DESIGN PREFERENCES
42 AND MAY 0E MODIFIED BY F/CSC FOR AS-BUILT INFORMATION REFER TO VEWDOR SIBMITTALS

Blank data fields are not required to be completed
44 SAFETY SCREENING/EVALUATION REQUIRED? IF YES PER 24591-WTP-GPP -

SREG-402- E&NS SIGNATURE REQUIRED BELOW

Re-configured Appendix 2, per Plant Design nozzle location
46 f and orintation and revised mintmum filter housing efficiency

________ ~ to 19.97%

lAdded to Note 7. Shaker table test notificatiot. Updated

attached REQ (Attach. A) per latest templates and with
7 3 1.201 0 !revised ISRS data and cones frorm coupled analysis. HEPA RIK.Ramos C Mcn JTuck Pet Slia W Laurence

Housing overall dimension per F/CSC Re% noteSo Added
Appendix 2 for mistruoment taps nozzle locanion.

4F
Rev. rad. dose level. Safety Class. Oualirtv Lvei. inlet temp-
leakage tate. leak test ptessure, and pressure drop: re% Note

5(1 2 service conditons (to replace At. B): rev. Note 8: addedc
--- 42 YC-1 Note I e k 49-r.-.IN?\-00.a d Ii uc, C Meng R K-Ramric L.A Soli, 6trardl GarctiaSIl Noie 11 per DCN 24590-lILI -MAN-PJV-00001. added '

notes 3. 4. & 12: added Remzrks and Saferv Sureeniv not>.
52 added EQ datasheet and .setsmic cnter/a (App I & Art I)

s3 [ 1022 2022 Issued fer Putrtase IDvid Rve A.C.Ta, 1 sder,
54 R v i Da , Description Originator E & NS Checker Reviewer Approver
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APPENDIX I MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002
EQUIPMENT QUALIFICATION Data Sheet: Plant Item No. Rev No.

24590-HLW-MAD-PJV-00006 24590-iLW-MK-PJV-HEPA-00004B 8

EQUIPMENT IDENTIFICATION:

2 Full Component Tag Number or BNI 24590-HLW-MK-PJV-HEPA-00004B Safety Classification
Stnk Cnde Number

3 Equipment Datasheet Number 24590-HLW-MAD-PJV-00006 [ sC X SS
4 [IAPC-PAM

5 Description HLW PJV is a Pnmary and Secondary HEPA Filter Housing Seismic Category
configuration with a remote operated Inlet & Outlet dampers (By C

611 Others). Remote change radial flow HEPA filters are used to treat SC-I ED SC-U
7 gaseous emissions. The Safety Classification is Safety Significant X SC-I E sc-lv

(SS) to ensure filtration of the emission stream to acceptable level prior [0 SC-III Seismic Interaction only91 to release.
9 Location (Facility / Building and HLW PJV Prunary HEPA Filter Housing 24590-HLW-MK-PJV-HEPA-00004B is located inside

Room No.) Room B-104, at EL. 0-0".
0 Safety Function(s) Provide confinement and protection against crash/impact events. Provide Safety Significant filtering of normal

operations and as a significant contributor to defense in depth.

12 Source: 24590-WTP-PSAR-ESH-01-002-04 Section: 4,4.18.

13 Equipment Safety Function Type Passive Mechanical L] Active Mechanical E Electncal

14 Seismic Safety Function Seismic Operabilty Requirements

1 X Yes []No During Seismic Event After Seismic Event None

16

I7 EQUIPMENT ENVIRONMENTAL QUALIFICATION ( EEQ)
(Parameter values stated in this section do not include process conditions or operationaliv induced conditions)

1 Classification of Environment FX Mild Harsh Qualified Life (vmrs) 40 [uOther

I Parameter1
Parameters Type / Units Parameter Duratio Duron WTP Source Document Number

20 us (number) J Uit

21 Normal Ambients
22 High Tempenture (*F) 113 Note 20 40 Years 24590-HLW-UOD-W I 6T-0000 1
23 Low Temperature (F) 59 Note 21 N/A 24590-WTP-DB-ENG-01-001, Table 12-1 (Plant rooms)

24 High Relative Humidity (%RH) 100 Note 22 N/A 24590-HLW-UOD-W6T-00001
Condensine

25 Iow Relative Humidity (%RH) 5 Note 22 N/A 24590-HLW-UOD-W]6T-00001

26 High Pressure (in.-w.g.) 0 Note 23 N/A 24590-HLW-UD-W6T-00001

27 Low Pressure (in.-w.g.) (-)1.4 Note 23 N/A 24590-HLW-UOD-W16T-00001

28 Radiation Dose Rate (mRad/hr) 35,400 40 Xears 24590-HLW-UOD-Wl6T-00001
( Nnte24- A (24590-HLW-ZOC-30-00016, See CCN 152094)

29 (Plant / Process Induced Vibration F1Yes X No

30 Additional Normal Information: N one
31
32 Abnormal Ambients
33 High Temperure(*F) ,2urs/r 24590-HLW-UUN-W16 -U001 (tor )uration Nec: 2459-

33 __HighTemperature___ ___126___b________HLW-UOD-WI6T-00001, I 4C)
34 Low Temperature ("F) 40 Note 21 N/A 24590-HLLW-U0D-W16T-00001

35 High Relative Humidity (%RH) 100 Note 22 N/A 24590-HLW-UOD-WI6T-00001
Condensing

36 Low Relative Humidity (%RH) 6 Note 22 N/A 24590-HLW-UON-W] 6T-00001
37 High Pressure (in.-w.g) 4 Note 23 N/A 24590-HLW-U0D-WI6T-0000l
3S Low Pressure (in.-w.g.) (-)6.7 Note 23 N/A 24590-HLW-U0D-WI6T-0000I

39 Radtation Dose Rate (mRad/hr) 35.400 0 'ears 24590-HLW-U0D-Wl6T-0000l
_Nors 74-A) (24590-HLW-ZOC-30-00016, Sec CCN 152004)

40 Exposure to Wet Spnnkler System Yes 2 No NA
41 Additional Abnormal Information None

Page 4 of 8



APPENDIX 1 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002

EQUIPMENT QUALIFICATION Data Sheet: Plant Item NoRev No.

24590-HLW-MAD-PJV-00006 24590-HLW-MK-PJV-HEPA--00004B

Parameter
I Parameters Type / Units Parameter Duration Duration Units WTP Source Document Number

Value inhr
I I (number)

2 Design Basis Events (DBE) Ambients
24590-HLW-U0N-W16T-0000I (For Durauon See: 24590-

3 High Temperature (*F) 135 1000 hours HLW-U0D-WI6T-O000L. AD)

4 Low Tempemrare (*F) 40 Note 21 N/A 24590-HLW-UOD-W6T-0000I

5 High Relative Humidity (%RH) 10. 482 hours 24590-HLW-UOD-WI6T-0001
Condensing

6 Low Relative Humidity (%RH) 6 1000 hours 24590-HLW-UON-W I6T-00001

7 High Pressure (in.-w.g.) 4 1000 hours 24590-HLW-U0D-WI6T-00001

8 Low Pressure (in.-w.g.) (-)6.7 1000 hours 24590-HLW-UOD-WI6T-00001

24590-HLW-UOD-WI 6T-0000 I
9 Radiation Dose Rate (mRad/hr) 35,400 0 hours (24590-HLW-ZOC-30-00016, See CCN 152094)

10 Submergence Yes No hours See Note 16

11 Chemical/Spray Exposure Yes E No hours 24590-HLW-UOD-Wl6T-00001

12 Additional DBE Information Note 25

13
14

16

17

18 DBE Chemical Exposure Details

19 DBE Chemical Types/Concentration
20 NONE

21

23 Electrical Interfaces Supporting the Saterv Function

24 Power Supply Voltage (VAC. VDC) NA

25 Power Supply Frequency (Hz) NA

26 Power Connection Method NA
27 1i 0 Signals to /from Equmment NA

29 1 / 0 Connection Method NA

29

30 Mechanical Interfaces

31 Mounting Configuration oentaiin) - Note 13

32 Mounting Method (bolts. welds. etc) * Note 13

33 Auxiharv Devices *Note 13

35 Equipment Seismic Qualification ( ESQ)
Re ereuces locunmenis version, Reak

36 Parameters Title Number Veysjon Remarks

37 VTP Seismic Design Structural Design Loads for Seismic 24590-WTP-3P-FBO1 -'X 4 N/A

38 Specification Cateeory Wll & R' Fouipment and Tanks
3_ Specified Seismic Load HL-W Filter Cave Coupled Structurl Analysis 24590-HLW-SOC-S I 5T-00108 OB bee Note 18 and
40 Parameters Aiachment A

41
42

43

48
46
4-

45'
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APPENDIX 1 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002

EQUIPMENT QUALIFICATION Data Sheet: Plant hen No. Rcv No
24590-HLW-MAD-PJV-00006 24590-HLW-MK-PJV-HEPA-00004B 8

Equipment Qualification Notes and Additional Informnation
2

3

4

6

7

109

12011
12

13

14

15

16

17

18

79

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

3.7

38

39

41

42i

Page 6 of 8

Notes: Continuation from page 3, Data Sheet:
13. * Data to be provided by SELLER through the submittal process as required on the G-321-E form.

14. Note Deleted

15. Note Deleted See Note 24 A & B.

16. Equipment submergence shall reference to the room postulated water depths and the actual equipment elevation from the floor. Remote HEPA

Filter Housing are supported by structuiral steel and elevated above the room flood heights of L58 fl

17. Remote HEPA Filter Housing needs to be qualified for the external (Room H-0104 (RI/C5)) and internal (Off-gas constituents, See Note 2).

significant environment differences such as in room temperatures, pressures and radiation dose level (Read dose could be above 34.500 mRad/hr),

that may affect the short term or long term ability of the equipment to perform its safety functions. The interrelationship between

extemal/intemal of the Remote HEPA Filter Housing environments has not been analyzed so the difference identified in the EQD represent

potential for extreme,

IS. Nozzle loads and in-structure response spectra (ISRS) are provided by CSA (see AttA). ISRS are suitable for seismic qualification of the filter
boxes by analysis. They are also provided for testing of the filters, but do not include a 1.4 factor for testing. or any other conservatisrm.

The curves are provided for 4% and 5% damping. ISRS data points are at the bottom support points of the boxes. In the nozzle load data,

live loads related to civil structural steel and are not dimecty involved with ducting or filter housing. The "thermal, normal" case is intended for

combination with seismic (if required). The "thermal, off-normal" applies to post-DBE conditions. Nozzle ISRS data point locations are on the

nozzle centerline at the filter housing box face. Nozzle loads in Art. A do not include factors for conservatism. Magnitudes are enveloping for

all nozzles. ioad components in Alt. A ar: defined as follows:

P = Axial T - Torsion

V2 - Shear along minor axis (vertical) M2 - Moment about minor axis

V3 = Shear along major axis (horizontal) M3 - Moment about major axis

19. DOE Radioactive Materials Disclaimer:

Please note that source, special nuclear and byproduct materials, as defined in the Atomic Energy Act of 1954 (AEA). are regulated at the

US Department of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA authority. DOE asserts, that pursuant to AEA. it has sole and

exclusive responsibility and authority to regulate source, special nuclear. and byproduct materials at DOE-owned nuclear facilities. Information contained

herein on radionuclides is provided for process descnption purposes only.

20. For thermal aging, the high normal temperature shall be assumed to subsist for 40 years less the duration of the high abnormal temperature.

For any lesser qualified life, the normal and abnormal condition durations shall be assigned proportionally. The abnormal temperature is stated

to subsist for a certain number of nours per year. It shall be taken to subsist for this number of hours for each year of the qualified life.

2t. The ability to provide the safety function at the low normal temperature. the low abnormal temperature or the low DBE temperature (whichever be

the lowest) shall be established by test, analysis, or operating expenence. The thermal aging at these respective low temperatures will be conservatively

covered by the thermal aging per note 20 above. Therefore, no duration is assigned for the low temperatures.

22. The ability to provide the safety function at the extremes of the normal and abnormal humidity conditions. taking into consideration the high and

low normal, and high and low abnormal, shall be established by test, analysis. or operating experience. No duration is assigned for the normal and

abnormal humidity conditions.

23. If the performance of the safety function of the equipment is affected by ambient pressure, the ability to provide the safety function at the extremes

of the normal and abnormal pressure conditions. taking into consideration tie high and the low normal and the high and low abnormal pressures.

shall be established by test. analysis. or operating expenence. No duration is assigned to the normal and abnormal pressure conditions.

24 A If the abnormal radiation dose rate is the same as the normal radiation dose rate. the normal radiation dose rate shall be assumed

to subsist for 40 years. or any lesser qualified life. and the duration of the abnormal radiation dose rate is "0."

B. If the abnormal radiation dose rate is higher than the normal radiation dose rate, the abnormal radiation dose rate shall be assumed

to subsist for 40 years. or any lesser qualified life. and the duration of the normal radiation dose rate is "0."

25. The DBE conditions shall be taken to subsist for the stated number of hours following the qualified life of the equipment

26. The values stated in this EQD are the ambients and do not include the thermodynamic and radiation conditions imposed by the process fluids.

self-heating. etc. The data pertaining to process fluid and service induced parameters are to be taken into Recount where significant, such as

in thermal aging analyses. These data can be obtained from the equipment data sheets or the Equipment Specification.

27. Equipment that is to be installed in inaccessible locations must be qualified to a 40-year life without the need for maintenance or replacement.

I



ATTACHMENT A MR No

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002

EQUIPMENT QUALIFICATION Datasheet:

24590-HLW-MAD-PJV-00006 lant No. Rev No.

24590-HLW-MK-PJV-HEPA-0 004B 8

In-Structure Response Spectra (ISRS) and Nozzle Loads: Based on 24590-HLW-SOC-Sl5T-00108, Rev. OB.

System Load Case P/kip V2/kip V3Ikip T/kip-in. M2kip-in. M31kip-in.
DL, (dead + live) 0.09 0.78 0.09 4.0 0.6 2.0

NozzleLoad To (thermal, normal) 5.59 3.05 1.12 52.5 2.6 20.9

for PNV HEPA Housig Ta (thermal, off-normal 63 .5 16 50 412

& post-DBE) 6.45 3.35 1.6 7 3.1 2..

_____ E___ E(scismic) 045 0.19 0.26 3.7 3.2 1.0

See Note 18 for definition of load components (P, V2, V3, T, M2., & M3), )oad cases, and conservatism factors.

Filter Box Support ISRS:

Box Support ISRS, East-West, 4 & 5% Damping

10 100

Frequency, Hz

Box Support ISRS. Vertical, 4 & 5% Damping

0
01 1 10 100

Frequency. Hz

Box Support ISRS, North-South, 4 & 5% Damping

0
0 1 1 10 100

Frequency. Hz

Filter Box Support ISRS Data:
Direction: EW E NS NE Vert Ver

Damping: 4%1 5 4% 50 4% 51)
Freq, Hz Accel, g Accel, Freq, Hz Accel, g Accel, E Freq, Hz Accel, g Accel,

0.30 0.13 0.1? 0.30 0.13 0.12 0.30 0.105 0.1(

0.94 0.60 0.55 1.00 0.64 0.61 1.00 0.32 0.3C

2.00 0.88 0.85 1.90 0.85 0.8 2.40 0.77 0.7

5.30 0.88 0.85 6 0.85 0.8C 5 0.82 0.78

12 0.53 0.50 10 0.85 0.80 9 0.80 0 74

23 0.53 0.50 12 1.10 1.00 21 0.68 0.63

26 0.77 0.67 14 1.96 1.66 33 0.43 0.40

35 0.77 0.67 20 1.96 1.66 40 0.70 0.67

43 0.37 0.35 31 0.96 0.7C 50 0.70 0.67
50 0.37 0.35 50 048 0.45

Page 7 of 8
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APPENDIX 2 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002
Nozzle Location Sketch for Datasheet:

24590-HLW-MAD-PJV-00006 . Rev No.
24590-HLW-MK-PJV-HEPA-00004B 8

PJV-HEPA-00004B
PJV SYSTEM PRIMARY STANDBY
HEPA FILTER HOUSING

NI

NON 2

NNL

ELEVATION VIEW OF PJV-HEPA-00004B

PJrSSTM TIIM Y^Civ

77~
N

P. j SY-F\4 -uv PSE M
TMARY S T.ANDFY b Jv ~RlEMOE CHANCE

PJV REWOlIE CHANCE
I NLE LT N~Ni

Nozzle Designations:
NOI: Housing inlet
N02: Injection port
N03: Upstream sample.
N04: Upstream static pressure
N05: Downstream static press
N12: Downstream sample
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R11202143

REMOTE-CHANGE HEPA FILTER R No.

HOUSING Data Sheet: 24590-QL-MRA-MKHO-00002

24590-HLW-MAD-PJV-00007 Plant item No. Rev No.

24590-HLW-MK-PJV-HEPA-00005B 8
I Project: RPP-WTP BldgRim f HLW / 1-0104 Manufacturer Flanders/CSC

2 Project No: 24590 Elevation 01-0l"

3 Site. DOE Hanford Supporting 24590-HLW-MAC-PJV-00002 Manufacurer

4 Safety Class SS Calculations Part No:

5 Seismic Category SC-Il Associated 24590-HLW-M6-PJV-00002 Quantiry Required

6 System No PJV Drawings Quality Level Q
7 System Description 24590-BLW-3YD-PJV-00001 Remote Change Specification 24590-WTP-3PS-MKH0-T0003

I FriEvironmrrental Qualification: MILD
8 Description: HLW Pulse Vent System - Secondary "Standby" Housing See Appendix t EQ datasheet

9 DESIGN CONDITIONS
10 Zone Design Temperature. Summer 'F 113 Design/Normal Inlet Air Temp. isee Note 4) 114!78 "F

II Site Storage Conditions - Summer 'F 113 DB N/A WB

12 Housing Intenor Chemical Exposure See Note 2

13 Site Storage Conditions - Winter 'F (-)23 DB Radiological dose rate (Note 2 & 6) 3.54E+04 nRadlir

14 Indoor Design Temnerature - Winter 'F 59 DB Rad dose for 40-yr facility life (Note 2 & 6) 1.24E+07 Rad (total)

15 PERFORMANCE RATING
16 Design Flow Rate (CFM) 10.000 Max. Allow. Leakage (CFM/housing) 10 efm
17 Maximum Operaung Pressure (in. WC) (-) 80 1Leak Test Pressure (in WC. initialt (-)120 ilt. test pressure

1 Maximum Design Pressure (in. WC) (-) 120 Assenlv Press. Drop w, Clean Filters (in WC) 3.75 (see Note 12)

19 Total Filter Openings Required 6 Weight with HEPA Filters (pounds)

2D No. Filters per Bank 5 Wnight without HEPA Filters (pounds)

21 CONSTRUCTION

22 AURFLOW >

-- NOTE: This housing unit is pared with 24590-

23 HLW-MKPJV-HEPA-00005A (Ref. datasheet InI HLE oulet

24 24590-HLW-MAD-PJV-00005). oientation as inlet Housing 24590-HW-MK-PJV-HEPA-O0005B outlet
shown-

25 PLAN VIEW

26 Design Housing Manufacturer: Flanders/CSC Design Housing Model Number:

27 Housing Construction Method: All Welded Max. Housing Dim. in.): See Note 8 L= H W

26 Housing Material, Type 304L Stainless Steel Housing Material Gauge:

29 Top Panel Material : Type 304L Stailess Steel ITopi Panel Material Gauge:

3T Structural Frame Materia: : Type 304L Stainless Steel Sitructural Frame Features:

31 Inlet Plenuns Total Volume: Outlet Pilenum Total Volume

32 Inlet Position: (Top/Side) Side Outlet Position: (Top/Side) Side

33 Inlet Nozzle Dimensions (inches): 20 in. Diameter. nommal Outlet Nozzle Dimensions (inches): 20 in. Diameter. nominal

34 See Notes 5 & 9 11.6 in. Length See Notes 5 & 8 8.0 in. Length

35 nlot Connection Type: Welded Outlet Connection Type: 'elded

36 Inlet Flange Bolt Reouired: N/A Outlet Flange Bolts Required: N/A

7 nlet Flane Bolt Size: N/A Outlet Flange Bolt Size: N/A

36 1es Plane Bolt Material N/A Outlet Flange Bolt Material: N/A

39 Inlet Flange Gasket Material: N/A Outlet Flange Gasket Material: N/A

40 |Pait and Finish Material: N/A Paint and Finish Material Minimun Thickness N!A

41 HOUSING ACCESSORIES
42 Accessory Provided 7 7sNo Accessory Information

43 Test w/ Inlet Isolation Damper: X Damper Provided By: N/A

44 See Note 7 Inlet Isolation Damper Type N/A

Inet Isolation Damper Size N/A

46 Inlet Transition Ducisork: X Inlet Transition Ductwork N/A

47 Overall Length: (inches)

46 Inlet Transition Smallest N/A

inside Dimension: (inches)

56 Inlet Transition Largest NsA

5 Inside Dimension: (inches)
52 Inlet Ars1 Test P.rt Cniteri.X Chalienge Aerosol Connection Tyr:

53 See Note 8 Challenge Aeroscl Connection Size:

Challence Aerosol Connecuon Quantity: __
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REMOTE-CHANGE HEPA FILTER No

HOUSING Data Sheet: 24590-QL-MRA-MKHO-00002

24590-HLW-MAD-PJV-00007 Plant Item No. Rev No

24590-HLW-MK-PJV-REPA-0005B 8
1 Project. RPP-WTP IBldg./Rm# HLW/H-0104 Manufacturer: Flanders/CSC

2 Project No: 24590 Elevanon 0'-0"

3 Site: DOE Hanford Supporing 24590-ffLW-MAC-PJV-00002 Manufacturr

4 S_ ety Class SS Calculations Part No:*

5 Seismic Category SC-1il Associated 24590-HLW-M6-PJV-06002 Quantity Required

6 System No. PJTV - Drawings Quality I-]l
7 System Desenption 24590-HLW-3YD-PJV-00001 Remote Change Specification 24590-WTP-3PS-MKHO-T0003

Environmental Qualification: MILD
S Descrpuon: HLW Pulse Vent System - Secundary "Standby" Housing See Appendix I EQ datasheet

9 HOUSING ACCESSORIES (continued)
10 Accessory Provided Yes No Total Number of Viewing Ports Required: N/A

11 Inlet Viewing Ports X Inlet Viewig Port Type. N/A
12 Inlet Viewing Port Locations: N/A

3 Inlet Viewing Pot N/A Width

14 Dimensions: (inches) N/A ILngth

15 Internal Fire Suppression: X Fire Suppression System Description: N/A

16 Accessory Information I per bank

17 Vacum-Reief Vent Assembly: X Number Resuired:

Vacuum-Relief Vent Assembly Sepott: X*____________

19 Vacuum-Relief Vent Assembly Manufacturer
20 Vacuum-Relief Vent Model Number N/A
21 Test w/ Outlet Isolation Damer: X Damper Provided By N/A

See Note 7 Outlet Isolation Damper Type: N/A

23 Outlet Isolation Damper Size: N/A
24 Outlet Transition Ductwork: X Outlet Transiion Ductwork Overall N/A

25 Lzngth (inches):
26 Outlet Transition Smallest Inside N/A

Dimension (inches):

Outlet Transition Largest Inside NA
29 Dimension (inches):
30 Outlet Aerosol Test Port Criteria: X Challenge Aerosol Connection Type.

' See Note 8 Challenge Aerosol Connection Size:
32 Challenge Aerosol Connection Quantity N/A
33 Outlet Viewing Ports X Total Number of Viewing Ports Required: N/A

Outlet Viewing Port Type: N/A
Outlet Viewing Port Locations: N/A Width

Outlet Viewing Port N/A Iength

37 Dimensions: (inches) N/A
30 Differential Pressure Taps' X Differential Pressure Tap Si=e: (inches) 1/2 (see Note 3)
39 Drain Connection. See Note 9 Drain Connection Size: (inches) 1_/2 (sec Note 9)
40 Drain Connection Valve: X Drain Connection Valve Size: (inches) N/A
41 PVC Safe Chac Bag Type: N/A

42 UTILITY REQUIREMENTS
43 Electrical: (volts/phase/herz) N/A
44 Compressed Air: N/A
45 Intrumentation Taps:

46 Pressure/Leak Test Ports

47 Air'Aerosol Mixing Test Ports
40 NOTE: See Appendix 2 for locations of test ports. SELLER to provide aerosol injection and sampling ines from housing penetration to connection
41 point located on Appendix 2 sketches. Aerosol injection and sampling lines shall be stainless steel pipe per specification

24590-WTP-3PB-POO-TS I IZ, or eual.
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REMOTE-CHANGE HEPA FILTER MR N.

HOUSING Data Sheet: 24590-QL-MRA-MKHG-00002
24590-HLW-MAD-PJV-00007 PlantIem No Rev No

24590-HLW-MK-PJV-HEPA-00005B 8
1 Project: RPP-WTP Bldg./Rm 9 HLW / H-0104 Manufactrer FlanderiCSC
2 Prmect No 24590 Eievation 0-0'
3 Site: DOE Hanford Supporting 24591-HLW-MAC-PJV-00002 Manufacturer
4 Safety Class SS Cacula__ons Part No:

5 Seismic Category SCI Associated2459-HLW-M PV-00002 Quantity Required
6 Systern No. PJV Drawings Quality Level

7 System Description 2459(f-HLW-3YD-PJV-00I Remote Change Specification 24590-WTP-3PS-MKH0-T0003

8 Descripton: H LW Pulse Vent System- Secondary "Standby" Housing Environmental Qualificaton: MILD
I_ I ISee Aptendix I EO datasheen

I Notes:

10 1.) Vendor to fill in data tn cells with (t asterisk. NA means not applicable.
11 2.) PJV airstream constituents: Reference Caic 24590-WTP-M3C-IHOP-00001. Melter OfIGas and Liquid Effluent Definition,
12 Rini Results. See Table Streams No. HV250, page 21 of 24.
13 The following an, the constituents of the offgag Temperature = t 6'C (61 F)

Chemical: Radiolonelal: Ileat Capacity 1.00 kJ/kg-C

15 By Vliumc% Units (mwm't Units (Btmv Pressure = 991 mbar
16 N: = 77.7% NO, - 6.37E~3 8 Alpha = 2.56E-01 Relative Humidity 30.0%

7  O,= 20.8% SC
0

x- 1.41 E-19 Beta.Gamma" - 2.32E04 Densito = 1.192 kgim"
tS Ar = 0.9% N0i, - 3.16E-05 H-3 - 1 OIE-02 Avg. Molecular Wt = 28.9 gmo!
11) CO,= 0.0% Entrained Solids C-14 - 2.25E-01 lhernal Cond. = 25.13 mWm-c
21 H,0 = 0.5% - L77E-02 1-129 - 1.02E-04 Viscosity - 17.96 Pa-s
2 (1) Beta/Gamma dose excludes Triusm. Carbon-14. and Iodine
22 1
2- 3.) Diff. pressure taps: 1.2-in. socket weld. T-304LSS halfcouphng Size ofhol penetrating housing pressure boundarv at 1/R-in. diam.
24 4.) Operating Max/Normal Inlet Air 1 emperatures from Table 7.3 is:24590-HLW-M6C-PJV-00003.

2_ 5) The thickness for the nominal 20-in. diam. inletroutlet connections on the filter housing and he ducrwork supplied between the ptremarv
2 and secondary fiiter housings shall be 0.25 " thick (pipe or rolled and welded plate per A240),
?- 16) Radiation Dose Rates foTHLWR5 room H-0104 (Filter Cave). See CCN: 152094. Ref. Caic. 24590-HLW-7.C-30-0006.lable 7-10
28 7.) IEPA Housine has Decn credited to perform following a seismic event. Therefore. the design is required to be Seismiu Qualification Tested ti e., shaker
29 table tesil in accordance .wna 24590-WTP-3PS-MK10-T003 1. Dunng shop test contractor may use a temporarv valve or blnk -off plate.
30 Min. Housing Filter System Efficiency: >' - 99.97% (inclusive margin) per ASME AG-I TA-4634, prior to. during and following snhake test
31 Observe and note efficiency reading on photometer during t<s:
37 HE'A Filter Seismic Oualification ASME AG-1 FK-4300: and Equipmert Qualficaton Datashect (Appendix I and Amchmert A l.
33 Pressure Boundary and Filter Sealine Surface Allowable Leakae: <0 0005 sels-ncu. ft of test volume fofaowmg seismic test
34 8 Aerosol test ports include injection and sampling or each stave. See vcndor submittal 24590-QL-POA-MKH0-00732-6-O00s. -07-00087. 07-00(13,
35 & -07-00188 for C5V system filter housing configuration and dimensions isiniiar design to PJV. except for nozele diameter and onntaiont
36 0) Drain connections: 1-1/2-i NI pine nippie with cap. T-304L SS

37 10.1 Sealing materials and mechanism shall comply with ASME AG-l
38 ill.) Contents of this document are "Dangerous Waste Permit Affecting
39 12.1 Design pressure drop is 3 "Target" value (2.2 in. WC for Housing and associated dueling plUs 1.55 for HEPA Filter to a total of 3.75 in WV)
40 actual value to be reported by F/OCSC um prototype test report suiect to suver approva
41 Remarks: ALL DIMENSIONAL DATA SHOWN ON TIS DATA SHEET ARE MEANT JO CONVEY BUYER DESIGN PREFERENCES

AND MAY BE MODIFIED BY FCSC FOR AS-BULl INFORMATION REFER T'0 VENDOR SUHMI7TAL%
43 Blank data fields are not required to be completed
44 SAFETY SCREEN ING/EVALUATION REQUIRED? IF YES PER 24590-WTP-GPP
45 SREC-OII- E&NS SIGNATURE REQUIRED BELOW YFS X NO

Re-conigured Appendix . per Piant Design nozzie locauon
46 and orietation and revised minimum filter housing eflienacy

Added to Note 7, Shaker table test notiicauon Updated
tattached EEQ (Anach. A) per latest templates ard with

4 1 1I 2010 1revised ISRS data and curves from coupled atialysis. HEPA RKRanos C Meng J.tick Pei, Shea Lawrenre
Housing overall dimension per F/CSC. Rev. note 6. Added
Appendix 2 for instruimeni taps nozzle location.

Rev. rad dose level. Safet Class. Qualit Level. inlet temp
leakage rate. leak test pressure, and pressure drop: rev. Note

, 2 service condidons (to replace AtL B), ree. Note S. added
Note 1i per DCN 24590-IILW-MAN1'JV-0000 I . added ).Tuck C Meit Rkamos LI Sois Gerard Garec

notes 3 4. & 12: added Remarks and Salety Screeting note.
added EQ datasiit and sois:e oreter.. (App & At* 1I

5It; 12,1002 ilssued for Purcnase David Rover A.Ta : sanders
% Re, bat Description Originator L & NS Checker Reviewe, Approer
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APPENDIX 1 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKH0-00002

EQUIPMENT QUALIFICATION Data Sheet: Plant Item No. RevNo.
24590-HLW-MAD-PJV-00007 24590-HLW-MK-PJV-HEPA-00005B

_ _ _ _ _EQUIPMENT IDENTIFICATION:
2 Full Component Tag Number or BNI 24590-HLW-MK-PJV-HEPA-00005B Safety Classification

Stock Cod. Numher

3 Equipment Datasheet Number 24590-HLW-MAD-PJV-00007 [ISC X SS
4 APC-PAM

5 Description HLW PJV is a Primary and Secondary HEPA Filter Housing Seismic Category
configuration with a remote operated Inlet & Outlet dampers (By SC-1 SC-II
Others). Remote change radial flow HEPA filters are used to treat

7 gaseous emissions. The Safety Classification is Safety Significant X SC-1ll SC-IV
(SS) to ensure filtration of the emission stream to acceptable level prior D SC-Ill Seismic Interaction onlyto release.

9 Location (Facility / Building and HLW PJV Primary HEPA Filter Housing 24590-HLW-MK-PJV-HEPA-00005B is located inside
Room No.) Room H-104. at EL 0'-0".

tt Safety Function(s) Provide confinement and protection against crush/impact events. Provide Safety Significant filtering of normal

operations and as a significant contributor to defense in depth.
Source: 24590-WTP-PSAR-ES--0 -002-04 Section: 4.4.18.

13 Equipment Safety Function Type X Passive Mechanical Actve Mechanical Electincal

4 Seismic Safety Function Seismic Operability Requirements

15 Yes No During Seismic Event After Seismic Event None

16

EQUIPMENT ENVIRONMENTAL QUALIFICATION (EEQ)
(Parameter values stated in this section do not include process conditions or operationallv induced conditions)

1 Classification of Environment Mild Harsh Qualified Lfe (years) 40 Other
Paraeter Parameter

Parameters Type / Units Parameter Duration Duraton WTP Source Document Number
[20 number)

21 lNormal Ambients

22 High Temperature ("F; 113 Note 20 40 Years 24590-HLW-UOD-WI6T-00001

23 Low Temperature ("Fi 59 Note 21 N/A 24590-WTP-DB-ENG-01-001, Table 12-1 (Plant moms)

24 High Relative Humidity (%RH) 100 Note 22 N/A 24590-IILW-UQD-WI6T-0000 I
Condensmnu

25 Low Relative Humidity (%RH) 5 Note 22 NiA 24590-HLW-UOD-W]6T-00001

26 High Pressure (in,-w.g.) C Note 23 N/A 24590-HLW-U0D-WJ6T-0000i

27 Low Pressure (in.-w.g.) (-)1.4 Note 23 N/A 24590-HLW-UOD-W16T-00001

28 Radiation Dose Rate (mRad/hr) 35,400 40 Years 24590-HLW-UOD-WI6T-00001
_No _4. A) I C24590-HLW-Z0C-30f-00016. See CCN 152094)

29 Plant / Process induced Vibration Ycs No

30 Additional Normal Information: None
31
32 ,Abnormal Ambients

2459U-NLW-UUN-W 161 -4 Ul (For lmuation Sec. 24Y -
33 High Temperatu('F) 126 8 hoursiyr HLW-UOD-WI6T-00001, I.4C)
34 Low Temperature ("F) 40 Note 21 N/A 24590-HLW-UOD-W16T-0000I

35 High Relative Humidity (%RH) '00 Note 22 N/A 24590-HLW-UOD-W I 6T-0000 I
Ctindenm

36 Low Relative Humidity (%RH) 6 Note 22 N/A 24590-HLW-UON-W16T-00001

37 High Pressure (in.-w.g.) 4 Note 23 N/A 24590-HLW-UOD-W] 6T-00001

38 Low Pressure (in-w.g.) (-)6.7 Note 23 N/A 24590-HLW-U0D-Wl6T-00001

39 Radiation Dose Rate (mRad/hr) 35,400 0 Years 24590-HLW-UOD-W16T-00001
2/_ _N__e24-_A (24590-HLW-Z0C-30-00016, See CCN 1520941

40 Exposure to Wet Sprinkler System Yes 7 No NA

41 Additional Abnormal Information. Nonc
_i c_
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APPENDIX 1 MR No.

REMOTE CHANGE IEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002
EQUIPMENT QUALIFICATION Data Sheet: Plant item No. Rev No.

24590-HLW-MAD-PJV-00007 24590-HLW-MK-PJV-HEPA-00005B 8
Parameter

I Parameters Type / Units Parameter Duration Duration Units WTP Source Document Number
Value lnnher)

2 Design Basis Events (DBE) Ambients

24590-HLW-UON-W 16T-000lU (For Duration See: 24590-
3 High Temperaure (

0
F) 135 1000 hours HLW-UOD-Wl6T-00001. 1.4D)

4 Low Temperature (*F) 40 Note 21 N/A 24590-HLW-UOD-Wl6T-00001

100
5 High Relative Humidity (%RH) .0 482 hours 24590-HLW-UOD-WI 6T-0000I

Condensmri

ILow Relative Humidity (%RH) 6 1000 hours 24590-HLW-UON-WI6T-0000I

7 High Pressure (in -w.g.) 4 100 hours 24590-HLW-UOD-W I 6T-0000 I

8 Low Pressure (in.-w g.) (-)6.7 1000 hours 24590-HLW-UOD-W 16T-00001

9 Radiation Dose Rate (mRadhr) 35,400 0 hours 24590-HLW-UOD-WI6T-00001
(24590-IHLW-ZMC-30-00016. See CCN 152094)

10 Submergence Yes No hours See Note 16

II CnemicaLSpray Exposure Yes X No hours 24590-HLW-UOD-Wi6T-00001

12 Additional DBE Information Note 25

13
14

15
16
17

S DBE Chemical Exposure Details
1) DBE Cnemical Types!Concentration

NONE

23 Electrical Interfaces Supportint the Safet'. Function
24 Power Suppy Volta e (VAC. VDCi NA

25 IPower Supply Frequenev (Hz) NA

26 1 Power Connection Method NA
27 1 0'O Signals to /tmm Equipment NA
28 I 10 Connection Method NA

3 Mechanical Interlaces

31 Mounting Configuration (orientation) * Note 13

32 jMounting Method (bolts. welds. etc Note 13

33 Auxiliary Devices j Note I,

34

35 Equipment Seismic Qualification (ESQI

16 Parameters Title References/Documents 'ersioni Remarks
I Number Rpyigpnn

37 WTP Seismic Desten Structural Deswin Loads loe Seismic 1
45q0-WTP-3PS-FB 0-T0001 4 N/A

39 Specification Categorv III & IV Eouipment and Tanks
31 Specified Seismic Load HLW Filter Cave Coupled Structural Analysis 24590-LW-SOC-S 1T-00 Se Noe I a

41, Parameter, Atiaclimen.A
41

41

43

4-i
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APPENDIX 1 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002
EQUIPMENT QUALIFICATION Data Sheet: Plant Item No. Rev No.

24590-HLW-MAD-PJV-00007 24590-HLW-MK-PJV-HEPA-00005B 8

Equipment Qualification Notes and Additional Information

2 Notes: Continuation from page 3, Data Sheet:
3 13. Data to be provided by SELLER thruugh the submittal process as required on the G-321-E form
4 14. Note Deleted
5 15. Note Deleted See Note 24 A & B.
6 16. Equipment submergence shall reference to the room postulated water depths and the actual equipment elevation from the floor. Remote HEPA
7 Filter housing ate supported by structural steel and elevated above the room flood heights of 1.58 ft.

17. Remote HEPA Filter Houning needs to be qualified for the external (Room H-0104 (P5/CS)) and internal (Off-gas constituents. See Note 2),
7-9 significant environment differences such as in room temperatures, pressures and radiation dose level (Rad dose could be above 34.500 mRad/br),
10 that may affect the short term or long term ability of the equipment to perform its safety functions. The interrelationship between
I I extemal/internal of the Remote HEPA Filter Housing environments has not been analyzed so the difference identified in the EQD represent
12 potential for extreme.
13 18. Nozzle loads and in-structue response spectra (ISRS) are provided by CSA (see AMLA). ISRS are suitable for seismic qualification of the filter
14 boxes by analysis. They ate also provided for testing of the filters. but do not include a 1.4 factor for testing. or any other conservatism.
II The curves are provided for 4% and 5% damping. ISRS data points are at the bottom support points of the boxes. In the nozzle load data,
1 I live loads related to civil structural steel and are not directly involved with ducting or filter housing The "thermal. nonal" case is intended for
17 combination with seismic (if requiredl. The "thermal, off-normal" applies to post-DBE condstions. Nozzle ISRS data point locations are on the
is nozzle cencterline at the filter housing box face. Nozzle loads in A. A do not include factors for conservatism. Magnimdes are enveloping for
19 all nozzles. Ioad components in Act. A ate defined as follows:
20 P =Axial T - Torsion
21 V2 = Shear along minor axis (vertical) M2 = Moment about minor axis
22 V3 - Shear along major axis (horizontal) M3 =Moment about major axis
23 9. DOE Radioactive Materials Disclaimer:
24 Please note that source. special nuclear and byproduct materials. as defuned in the Atomic Energy Act of 1954 (AEA). are regulated at the
25 US Department of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA authony. DOE asserts. that pursuant to AEA, it has sol and
26 exclusive responsibility and authority to regulate source, special nuclear, and byproduct materials at DOE-soned nuclear facilities. Information contained
27 herein on radionuclides is provided for process description purposes only.
28 2X. For thermal aging, the high normal temperature shall be assumed to subsist for 40 Years less the duration of the high abnormal temperature.
29 For any lesser qualified life. the normal and abnormal condition durations shall be assigned proportionally. The abnormal temperature is stated
30 to subsist for a certain number of hours per year. It shall be taken to subsist for this number of hours for each year of the qualified life.
31 2: The ability to provide the safety function at the low normal Temperature, the low abnormal temperature or the low DBE temperature (whichever be
32 the lowest) shall be established by test, analysis, or operating experience. The thermal aging at these respective low temperatures will be conservatively
33 covered by the thermal aging per note 20 above. Therefore, no duraton is assigned for the low temperatures.
34 22. The ability to provide the safety function at the extremes of the normal and abnormal humidity conditions. taking into consideration the high and
315 low normal. and high and low abnormal. shall be established by test, analysis. or operaung expenenc. No duration is assigned for the normal and
36 abnormal humidity conditions
37 23. If the performance of the safetv function of the equipment is affected by ambient pressure. the ability to provide the safers function at the extremes
38 of the normal and abnormai pressure conditions, taking into consideration the high and the low normal and the high and low abnormal pressures.
39 shall be established by trot. analysis. or operating experience. No duration is assigned to the normal and abnormal pressure conditions
40 24 A If the abnormal radiation dose rate is the same as the normal radiation dose rate, the normal radiation dose rate shall be assumed
41- to subsist for 40 years. or any lesser qualified lile, and the duration of the abnormal radiation dose rate is "0."
42 B. If the abnormal radiation dose rate is higher than the normal radiation dose rate. the abnormal radiation dose rate shall be assumed
43 to subsist for 40 years. or any lesser qualified life. and the duration of the normal radiation dose rate is "O."
44 25. The DBF. conditions shall be taken to subsist for the stated number of houm following the qualified life of the equipment.
45 26. The values stated in this EOD are the ambients and do not include the thermodynamic and radiation conditons imposed by the process fluids.
46 self-heatng. etc. The data pertaining to process fluid and service induced parameters are to be taken into account where significant, such as
47 in thermal aging anaiyues. These data can be obtained from the equipment data sheets or The Equipment Specification.
48 27. Equipment that is o be instalied in inaccessible locauons must be qualified To a 40-year life without the need for maintenance or replacement.
49

50

51
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ATTACHMENT A MR Nu.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002
EQUIPMENT QUALIFICATION Datasheet:

24590-HLW-MAD-PJV-00007 Plant Item No. Rev No.

24590-HLW-MK-PJV-HEPA-00005B 8
In-Structure Response Spectra (ISRS) and Nozzle Loads: Based on 24590-HLW-SOC-S15T-00108. Rev. 0B.

System Load Case Plkip V21kip V3Ikip Tlkip-in. M2/kip-in. M3Ikip-in.
DL (dead + live) 0.09 0.79 0.09 4.0 0.6 2.0

Nozzle Load To(thermal,normal) 5.59 3.05 1.12 52.5 . 2,6 20.9

for PJV TIEPA Housing Ta(thermal. off-n al 6.30 3.35 1.61 75.0 4.1 24.:

E (seismic) 0.45 0.19 0.26 3.7 3.2 1.0

See Note 18 for definition of load components (P, V2 V3, T, M2, & M3). load cases, and conservatism factors.

Filter Box Support ISRS:

Box Support ISRS, East-West, 4 & 5% Danping

S 1 V

u10

Frequency, Hz

Box Support ISR S, Vertical, 4 & 5% Damping

0
0.1 1 1c 100

Frequency. Hz

Box Support ISRS. North-South, 4 & 5% Damping

2

7.

0 1 1 10 10D

Frequency, Hz

Page 7 of 8
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Filter Box Support ISRS Data:
Direction: EW E NS NS Vert Ver

Damping: 4% 5. 4% 5% 4% 5

Freq, Hz Accel, g Accel, Freq, Hz Accel, 9 Accel, g Freq. Hz Accel, g Accel, c

0.30 0.13 0.12 0.30 0.13 0.12 0.30 0.105 0.1
0.94 0.60 0.5 1.00 0.64 0.60 1.00 0.32 0.3C

2.00 0.88 0.81 1.90 0.85 0.8C 2.40 0.77 0.7

5.30 0.85 0.85 6 0.85 0.8C 5 0.82 0.78

12 0.53 0.50 10 0.85 0.80 9 0.80 0.74

23 0.53 0.50 12 1.10 1.00 21 0.68 0.63

26 0.77 0.67 14 1.96 1.66 33 0.43 0.40

35 0.77 0.67 20 1.96 1.66 40 0.7C 0.67
43 0.37 0.35 31 0.96 0.70 50 0.70 0.67
50 0.37 0.35 50 0.48 0.45



APPENDIX 2 MR No.

REMOTE CHANGE HEPA FILTER HOUSING 24590-QL-MRA-MKHO-00002
Nozzle Location Sketch for Datasheet:

24590-HLW-MAD-PJV-00007 Plant hem No. Rev No.

24590-HLW-MK-PJV-HEPA-00005B 8
PJV-HEPA-00005B
PJV SYSTEM SECONDARY STANDBY
HEPA FILTER HOUSING

N 5,
N10

3" INLET

ELEVATION VIEW OF PJV-HEPA-00005B

& ._ ___

N 0

N,)6"

/ N.

PJV-HERA jSA P, J V -- iA- 00 05B
Jv ' ST PLVJV p. SS Tv EM

SECONDA Y ACTIV VECONDARY 3TANDSY
P JV IMN. r Ar N H JV FREMOTE CHANE

Nozzle Desienations:

N06: Injection port
N07: Upstream sample.
N08: Upstream static pressure
N09: Downstream static press.
N 10: Downstream sample
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24590-WTP-3PS-MKHO-T0002, Rev 3
Nuclear Grade High Efficiency Particulate Air (HEPA) Filters

(ASME AG-1 Section FK Filters)

Revision History

Revision Reason for Revision

0 Issued for PurchaseF I Issued to support design development. NOT TO BE USED FOR FABRICATION OF QL-I OR
QL-2 FILTERS.

Complete Revision. Conforms Spec to Current Project Requirements. Incorporate Spec Change

Notice (SCN): 24590-WTP-3PN-MKH0-00004. SCN 24590-WTP-3PN-MKHO-00008 not
incorporated. Incorporate Supplier Deviation Disposition Requests (SDDRs): 24590-WTP-SDDR-
PROC-04-00134, 24590-WTP-SDDR-PROC-03-0155, 24590-WTP-SDDR-PROC-03-0193.

2 Issued to support design qualification testing and production.

Completely revised. This revision includes, but is not limited to, changes to incorporate:

1) Specification Change Notice 24590-WTP-3PN-MKO-00018 incorporated as follows:

0 1st change: 24590-WTP-SDDR-PROC-05-00116 superceded by 24590-WTP-SDDR-HV-
06-00008. This later SDDR is incorporated by reference.

0 2nd change: Second sentence "If a date or revision...." not incorporated. Justification:

Proposed text would violate procedure 24590-WTP-3DP-G04B-00049 Engineering
Specifications, Rev. 10, Article 3.6.2.

* 3rd change: Not incorporated. SCN text is no longer consistent with text as presented in

RPP-WTP Safety Requirements Document Volume 11 24590-WTP-SRD-ESH-01-001 -02
Appendix C 35.0 (see subarticle FK-4100).

* 4th change: Not incorporated. SCN text is no longer consistent with text as presented in

RPP-WTP Safety Requirements Document Volume I 24590-WTP-SRD-ESH-01-001-02
Appendix C 35.0 (see Table FK-4001). For the Safe Change HEPA filter, the specification
requirement article 3.2.4 is stated for a more stringent pressure drop maximum (i.e., 1.3
in.wg.) than the allowed maximum (1.6 in. wg.) as stated in the SRD.

* 5th change: Incorporated.

* 6th change: Editorial- The correct article cross reference has been made.

2) New title to clarify intent of specification on RPP-WTP.

3) ASME AG-i Section FK requirements, replacing Section FC requirements throughout document.
Revised edition of ASME N509 from 1989 to 2002. These changes were made in accordance
with CCN 128654, Approval of Authorization Basis Amendment Request 24590-WTP-SE-ENS-
04-0212 Rev. 1.

(Note: There are no SRD implementing code or standard deviations in the following changes.)

4) Requirements to test all HEPA filters in accordance with approved Trend TN-24590-03-01317,
"QA Testing of HEPA Filters at DOE Filter Test Facility". Specification Sections 1.2, 1.5, 3.1.
3.2, 6.3, 7.2, 7.3, 7.6 and 8.2.

5) Specification requirements for Type 3 HEPA filters (used primarily for safe change HEPA
housing vacuum relief during maintenance filter replacement).

6) Remote change HEPA filter design cross-reference and criteria related to remote handling
process (Specification Section 3.1).

7) Expanded discussion regarding filter seismic qualification test plan and test report requirements
I (Specification Section 3.2).

8) Added HEPA Filter Data Sheet (Appendix A).
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1 Scope

1.1 Project Description and Location

The River Protection Project-Waste Treatment Plant (RPP-WTP) is a complex of waste treatment

facilities where the Department of Energy's (DOE) Hanford site tank waste will be put into stable glass

form. The VTP Contractor will design, build, and start up the WTP pretreatment and vitrification

facilities for the Office of River Protection (ORP). The waste treatment facilities will pretreat and

immobilize the low-activity waste (LAW) and high-level waste (HLW) currently stored in underground

storage tanks at the Hanford Site.

The Hanford Site occupies an area of about 560 square miles and is located along the Columbia River,
north of the city of Richland, Washington. The WTP Facility wil' be constructed at the East End of the

200 East Area of the Hanford Site. Benton. Franklin, and Grant counties surround the Hanford Site.

1.2 Equipment, Material, and Services Required

The Supplier shall design. qualify, fabricate and test HEPA Filters in accordance with the requirements

of ASME AG-I. Section FK and this specification. Two types of HEPA filter described by ASME AG-]
Section FK may be procured for the RPP-WTP using this specification:

* Type 1 Radial Flow HEPA Filters with Gelatinous Seals (FK-4111 (b) and (d)) rated for 2,000 acfm

" Type 3 Axial Flow Circular Filters with Inlet and/or Outlet Connections (FK-4114)

AG-1 required qualification testing shall be performed and certified by an independent test facility.

Production of the Radial Flow HEPA Filters shall not commence until the qualification tests are

successfully completed and the results are accepted by the Buyer.

This specification also incorporates select supplemental requirements from Department of Energy (DOE)
standard, DOE-STD-3020-2005. Specification for HEPA Filters Used by DOE Contractors. This
specification includes requirements to conduct independent quality assurance testing at a DOE Filter Test
Facility (FTF). With the exception of replacement of FTF failed filters (i.e., 6.3), the Supplier is not

responsible for FTF-applicable specification requirements (i.e.. section 6.3 and FTF label application per
7.2 and 7.3).

1.3 Work by Others

1.3.1 Matenal unloading and storage at job site

1.3.2 Installation labor
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1.4 Definition

1.4.1 Challenge Aerosol. Poly-disperse droplets used as challenge aerosol for testing installed
HEPA filters for leaks. The poly-disperse aerosol used for leak testing of systems differs in
size from the 0.3 micrometer mono-disperse DOP aerosol used for efficiency testing of
individual HEPA filters by manufacturers.

1.4.2 Certificate of Conformance (C of C). A written statement, signed by a qualified party,
certifying that items or services comply with specific requirements.

1.4.3 Grab Ring. Ring provided at the inlet of a Remote Change HEPA Filter to facilitate insertion
and removal operations by remote systems.

1.4.4 HEPA Filter. High Efficiency Particulate Air Filter. A throwaway, extended-media dry type
filter with a rigid casing. The filter shall exhibit a particle removal efficiency of 99.97% when
tested with essentially mono-dispersed 0.3 micrometer diameter test aerosol particles.

1.4.5 Production Test. A test made on an individual production item to verify its performance in
accordance with specified requirements.

1.4.6 Qualification Tests. Test performed on HEPA filters, prior to production, by an independent
test facility in accordance with the requirements of ASME AG-1, Section FK-5100.

1.4.7 Remote Change. Remote change implies that the Remote Change HEPA filter requires an
integral grab ring that works in conjunction with a mechanical filter handling tool as required
for remote installation and removal.

1.4.8 Safe Change. Safe change implies that the Safe Change HEPA filter can be manually installed
and removed by an operator without remote equipment and without breaking confinement.

1.4.9 Type 1. Radial flow HEPA filters as defined by ASME AG-1 Section FK-41 00 and FK-41 11.
Also referred to as "Safe Change" and "Remote Change" HEPA filters throughout this
specification.

1.4.10 Type 3. Axial flow circular filters as defined by ASME AG-I Section FK-4100 and FK-4114.

1.4.11 Water Column (WC). The units for air pressure typically expressed in inches of water column
height (e.g., 2.5-inches WC).

1.5 Abbreviations

1.5.1 ACFM. Actual Cubic Feet per Minute

1.5.2 ANSI. American National Standards Institute

1.5.3 ASHRAE. American Society of Heating, Refrigerating and Air-Conditioning Engineers

1.5.4 ASME. American Society of Mechanical Engineers

1.5.5 ASTM. American Society for Testing and Materials
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1.5.6 CAS. Chemical Abstract Service

1.5.7 C of C. Certificate of Conformance

1.5.8 DOE. Department of Energy

1.5.9 FTF. Department of Energy Filter Test Facility

1.5.10 HEPA. High Efficiency Particulate Air

1.5.11 PPOE. Parent Piece of Equipment

1.5.12 RPP-WTP. River Protection Project - Waste Treatment Plant

1.5.13 SDDR. Supplier Deviation Disposition Request

1.5.14 UL. Underwriters Laboratories, Inc.

1.5.15 WC. Water Column

1.6 Safety and Quality Classifications

Type 1 HEPA filters provided under this Specification are expected to meet RPP-WTP Project

requirements for Important-to-Safety (ITS) Safety Class (SC), Quality Level Q. and Seismic Category I

service.

Type 3 HEPA filters provided under this Specification are Non-important-to-Safety (Non-ITS),

Commercial Material (CM) components and are not credited for seismic purposes (SC-V) unless

otherwise stated in the procurement documentation.

2 Applicable Documents

The following documents form a part of this specification to the extent specified herein. In the event of

conflict between the document referenced herein and the contents of this specification, the Buyer shall be

notified of the conflict.

The latest document edition and addenda shall apply unless otherwise noted.

For the codes and standards listed below. the specific revision or effective date identified, as well as the

specific revision or effective date of codes and standards that they incorporate by reference (daughter

codes and standards) shall be followed. The effective dates and revisions listed in section 2 shall apply to
subsequent references to the codes and standards within this specification.

2.1 ANSI/ASME - American National Standards Institute/American Society of

Mechanical Engineers

2.1.1 ASME AG-1-1997 with ASME AG-Ia-2000 Addenda. Code on Nuclear Air and Gas
Tr-atment (Hereinafter referred to as ASME AG-1 or AG-1.
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2.1.2 ASME N509-2002, Nuclear Power Plant Air Cleaning Units and Components.

2.1.3 ASME N510-1989, Reaffirmed 1995. Testing of Nuclear Air Treatment Systems.

2.1.4 ASME NQA-1 -89, Quality Assurance Program Requirements for Nuclear Facilities.

2.1.5 UL-586-1990, Underwriters Laboratories Inc., Test Performance of High Efficiency
Particulate, Air Filter Units.

2.1.6 ASME NQA-1-2004 Quality Assurance Requirements for Nuclear Facility Applicatons.
(Limited Application - Packaging and Storage Requirements Only)

2.1.7 ASME AG-I Section FK, Special HEPA Filters. (Although Section FK was approved by the
ASME Board on Nuclear Codes and Standards on July 21, 2005 and is now considered part of
the AG-l Code, it has not yet been formally issued in a code addenda. It is available for
reference at: http://cstools.asme.org/csconnect/pdf/CommitteeFiles/16990.pdf.).

2.2 US Department of Energy Standards

2.2.1 DOE-STD-3020-2005, Specification for HEPA Filters Used by DOE Contractors

2.2.2 DOE-STD-3025-99. Quality Assurance Inspection and Testing of HEPA Filters

2.3 Other Reference Documents and Drawings

2.3.1 24590-WTP-3PS-MI(H0-T000. Engineering Specification for HVAC Safe Change HEPA
Filter Housings.

2.3.2 24590-WTP-3PS-MKH0-T0003, Engineering Specification for HVAC Remote Change HEPA
Filter Housings.

2.3.3 24590-WTP-3PS-G000-T0001, Supplier Quality Assurance Program Requirements.

2.3.4 24590-WTP-3PS-GOOO-T0003. Engineering Specification for Packaging, Handling and
Storage Requirements.

2.4 Informational Reference Documents

The following codes and standards are not specifically invoked on the RPP-WTP Project, but
were used to the extent referenced herein and/or by ASME AG-I as a source of information in
development of technical and performance requirements.

2.4.1 DOE-HDBK-l 169-2003, DOE Nuclear Air Cleaning Handbook

2.5 Design Changes Incorporated By Reference

2.5.1 24590-WTP-SDDR-HV-06-00008 (Supercedes 24590-WTP-SDDR-PROC-05-00116)

24590-G04B-F0C'019 Rev 4 (2/12/2008)
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3 Design Requirements

Note: References to ASME AG-I Section FK requirements are made throughout this specification.
The Section FK references and requirement excerpts provided herein are not intended to imply
non-applicability of any Section FK requirement that is not specifically included. Unless explicitly
stated otherwise, all ASME AG-1. Section FK requirements apply.

3.1 General

3.1.1 This specification relates to Type I and Type 3 circular HEPA filters as specified in ASME
AG-I Section FK. More specifically, the Type I HEPA filters are further described as Safe
Change and Remote Change Radial Flow HEPA Filters with a maximum rating of 2,000
ACFM (950 liters per second) per filter and suitable for manual and remote change housing
installations, respectively. The Type 3 HEPA filters are axial flow circular filters with a
maximum rating of 120 ACFM (56 liters per second) and are typically intended for use as
vacuum relief (e.g., bleed) filters for manual housing maintenance. Design of Radial Flow

HEPA Filters shall conform to applicable sections of the documents listed in Section 2 of this
specification.

3.1.2 Safe Change Radial Flow HEPA Filters shall include a gelatinous seal and be suitable for

horizontal installation in multi-filter cabinet style housings specified in 24590-WTP-3PS-
MKIH0-TOOO1, Engineering Specification for HVAC Safe Change HEPA Filter Housings.

3,1.3 Type 1 HEPA filter performance requirement design criteria as identified in ASME AG-I
Table FK-4000-4 are specified on the HEPA Filter Data Sheets (Appendix A). Type 3 HEPA
filters used for safe change housing maintenance (e.g.. vacuum relief) are not subjected to
deleterious environments-

3.1.4 Remote Change Radial Flow HEPA Filters shall include a gelatinous seal and be suitable for
vertical installation in remotely operated multi-filter cabinet style housings specified in 24590-
WTP-3PS-MKHO-T0003, Engineering Specification for HVAC Remote Change HEPA Filter
Housings.

3.1.5 For design development purposes only, limiting criteria for Remote Change Radial Flow
H-EPA Filters are shown in Table 1. These criteria may be superseded by Supplier design
drawings submitted for Buyer review and permission to proceed. The Supplier design
drawings will be used to document the final design.

Design of the Type 1 (Safe Change and Remote Change Radial Flow) and Type 3 (Circular
Axial Flow) HEPA Filters shall conform to applicable portions of ASME AG-1, Section FK
and applicable portions of the documents listed in Section 2 of this specification. Where
conflicts between the Supplicr's design and ASME AG-1, Section FK, exist, the Supplier shall
identify the respective code articles that do not apply and notify the Buyer (i.e., SDDR) prior
to initiation of filter design qualification testing. For filter designs (e.g., Type 3) that have
been previously qualification tested. the Supplier shall notify the Buyer of code conflicts
during design submittal review (e.g., prior to fabrication). Deviations to ASME AG-I Section
FK requirements identified within this Specification do not require Buyer notification.
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3.1.7 As required by ASME AG-1, Section FK-3130, filter media shall comply with ASME AG-1,
Section FC, Mandatory Appendix FC-I.

3.1.8 Type I filter packs shall comply with ASME AG-1, FK-4111. Type 3 filter packs shall
comply with ASME AG-1, FK-4114. Other ASME AG-1 Section FK articles pertaining to
filter pack design also apply (e.g., FK-4116, -4120, -4130).

3.1.9 Installation and removal of the safe change filter shall be based on bag-in bag-out procedure.
Installation and removal of the remote change filter shall be based upon use of a sequencing
grapple that is remotely positioned onto the filter using a crane and hook. Reference 2.3.2
provides further information on this remote handling process.

3.1.10 The Safe Change Radial Flow HEPA Filters shall utilize a gel filled channel located on the
inner diameter of the filter inlet. The channel shall be manufactured from ASME AG-1
compatible materials and either fully integrated into the filter inlet flange (preferred) or affixed
in position using a construction method that shall ensure that the gel channel remains in place
and does not contribute to filter bypass during operation or fail structurally during filter
installation and removal.

3.1.11 The Remote Change Radial Flow HEPA Filters shall utilize a gel filled channel located on the
outer diameter of the filter inlet. The channel shall be manufactured from ASME AG-I
compatible materials and either fully integrated into the filter inlet flange (preferred) or affixed
in position using a construction method that shall ensure that the gel channel remains in place
and does not contribute to filter bypass during operation or fail structurally during filter
installation and removal. The Supplier shall demonstrate that the remote change filter design
is capable of withstanding the loads applied during remote manipulation of the filter, without
permanent deformation or deterioration of "like-new" filter performance.

3.1.12 Filter seals shall perform the following functions:

3.1.12.1 Provide a leak tight seal between the filter and the mating surface in the housing.

3.1.12.2 Accommodate maximum fabrication tolerances of the housings mating knife-edge without
compromising seal integrity.

3.1.12.3 The gel seal material shall remain in the gel seal channel during installation and removal
cycles that would be normally expected to occur during operation of the system, as well as
during design basis seismic events.

3.1.13 Handles on Safe Change Radial Flow HEPA Filters used for installation and removal shall:

3.1.13.1 Facilitate manual handling without damage to the filter.

3.1.13.2 Be attached to withstand installation and removal loads.

3.1.14 Grab Rings on Remote Change Radial Flow HEPA Filters used for installation and removal
shall:

3.1.14.1 Facilitate remote mechanical handling without damage to the filter.

24590-G04B-FOfj 19 Rev 4 (2/12/2008)
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3.1.14.2 Be attached to withstand installation and removal loads.

3.1.14.3 Be compatible with remotely operated mechanical systems (provided by others) to facilitate

insertion and removal operations by remote systems.

3.1.15 Connection fittings selected for fabrication of Type 3 HEPA filters, intended for use as

vacuum relief (e.g., bleed) filters, shall be compatible with the couplers specified for use on

the Safe Change HEPA housings (Reference 2.3.1).

3.1.16 All filters shall be inspected and tested at a DOE FTF prior to Buyer acceptance.

3.2 Performance

The performance of Safe Change and Remote Change Radial Flow HEPA Filters shall conform to

applicable portions of ASME AG-1. Section FK, and applicable portions of the documents listed in

Section 2 of this specification. including, but not limited to the following requirements:

3.2.1 Filter Media Efficiency: ASME AG-1, FK-1 130: 99.97% when tested with an aerosol of

essentially 0.3 micron diameter test aerosol particles.

Seismic: ASME AG-1. FK-4300. Type 1 HEPA filters shall be seismically qualified as part

of the filter housing by the proof testing method in accordance with ASME AG-1. Subarticle

FK-4300 and AA-4350. The acceptance criteria shall be per FK-4300.

3. 2 .2 .1 The specification for the parent piece of equipment (e.g., filter housing) shall be used to

document Buyer seismic test and load criteria to be used for this qualification testing.

3.2.2.2 The Supplier may submit a prior report qualifying use of a filter in a given installation

provided that the Supplier can prove the following:

" The equipment proposed to be used on the WTP Project is identical to that used in the

prior qualification report. If they are not identical. the Seller shall demonstrate how the

differences would not affect the seismic qualification.

" The WTP Project equipment functional requirements during and after the DBE are
similar or less stringent than those in the prior qualification report.

" Potentially significant aging mechanisms related to equipment performance as identified
for the prior qualification report bound the aging charactenstics expected for the given
RPP-WTP system installation.

* The equipment support used in the testing is identical to that proposed for use on the
WTP Project, and, prior qualification report TRS envelopes the WTP RRS.

.. 2.2.3 A seismic qualification test plan shall be provided to the Buyer for review and apprnvai
prior to testing. This test plan shall be a submittal requirement of the PPOE specification
and is not a submittal requirement of this specification.
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3.2.3 Qualification Testing: ASME AG-1, FK-5100: Testing prior to acceptance and production,
and certified by an independent test facility.

3.2.4 Resistance to Airflow: The following alternate criteria are approved for use for Type 1 HEPA
filter designs regarding ASME AG-1 Articles FK-4100 and FK-51 10. These resistance criteria
apply when tested in accordance with paragraph FK-5120.

ASME AG-1 SECTION FK CODE REQUIREMENT ACCEPTED RPP-WTP REPLACEMENT
SECTION TEXT REQUIREMENT TEXT
FK-4 100 "The total media area provided within The total media area provided within the

the filter pack shall be such that the RPP-WTP radial filter pack shall be such that
maximum media velocity is 5 ft/min (1.5 the maximum media velocity is 6.5 ft/min at
rn/mn) at the rated flow." the rated flow.

Table FK- Type I Radial Flow HEPA Filter i For Type 1 Remote Change HEPA Filter
4000-1 Nominal Rating: Maximum Resistance Only: Nominal Rating: Maximum Resistance

of 1.3 in.WC at 2000 acfm maximum of 1.55 in.WC at 2000 acfm maximum rated
rated air flow. air flow.

(Note: Table FK-4000-1 requirements
continue to apply as-is to the Type 1 safe

I change HEPA filter.)

3.2.5 Test Aerosol Penetration: ASME AG-1, FK-5120, 0.03% at rated (i.e., maximum) flow rate
and 20% of Tated flow rate, where rated flow rate is 2,000 acfn.

3.2.6 Resistance to Rough Handling: ASME AG-1, FK-5130.

3.2.7 Resistance to Pressure: ASME AG-1, FK-5140.

3.2.8 Resistance to Heated Air: ASME AG-1, FK-5150.

3.2.9 Spot Flame Resistance: ASME AG-1. FK-5160.

3.2.10 Supplier performed production inspection and testing shall be in accordance with ASME AG-
1, Subarticles FK-5500 and FK-5600.

Note: All production-testing results are subject to validation through FTF quality assurance
testing.

3.3 Design Conditions

3.3.1 Anticipated filter service conditions are included on the associated HEPA Filter Data Sheet
(Appendix A).

3.3.2 HEPA filters are not to be used for installations where there is a possibility of condensation
forming on them.
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3.4 Temperature

Per ASME AG-1. Sub-subarticle FK-1 121, filters built to Section FK shall be acceptable for

continuous use at a maximum operating temperature of 250'F (121'C). However, extended

service under such conditions can cause accelerated aging of organic materials and may
subsequently contribute to filter failure. Therefore. when specifying filters subject to

operating conditions that may exceed 200*F (93*C) for extended durations, the system
engineer shall consult with the responsible engineer for HEPA filter procurement to ensure

optimum materials and/or system controls are selected.

3.5 Aging

Note: The maximum life for a HEPA filter specified below is based upon guidance in the

DOE Nuclear Air Cleaning Handbook (Reference 2.4.1 section 3.3.8.1).

The maximum total life (storage and in-service) for a HEPA filter is considered to be 10 years

from the date of manufacture for applications in dry systems and 5 years in applications where

the filter has the potentia! to become wet (e.g.. more than once for short periods). If a Filte

gets wet, it should be replaced expeditiously.

4 Materials

4.1 Construction

4.1.1 Materials of construction for the Safe Change and Remote Change Radial Flow HEPA Filters
shall conform to ASME AG-1, Section FK. Article 3000. and applicable portions of the

documents listed in Section 2 of this specification.

4.1.1.1 Type I: ASME AG-I, FK-1 121 Type C media pack with urethane adhesive. Reference the

Matenal Requisition 24590-QL-MRA-MKH0-00003 for quantity required. This filter type
shall be developed and qualification tested for each type of housing (remote and safe
change).

4.1.1.2 Type 3: ASME AG-1, FK-1 121 Type C media pack with urethane adhesive. Reference the
Material Requisition 24590-QL-MRA-MKH0-0000I for quantity required.

4.1.1.3 Case Material Thickness and Material Type: ASME AG-. FK-3 110: ASTM A240 Type
304 or 304L (annealed) is preferred, however. altemate materials subject to Article FK-
3220 requirements and Buyer review may be proposed for use.

4.1.1.4 Grilles: ASME AG-1. FK-3170: ASTM F 1267 Type 11 Class 3 Expanded Stainless Steel
fabricated from Type 304L (annealed) stainless steel sheets as specified in ASTM A666.

4.1.1.5 Gasket Material: ASME AG-1. FK-3122.

4.i.1.6 Media: ASME AG-L FK-3130 with hvdrofluoric acid resistant media formulatio (e..
DN703)
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4.1.1.7 Adhesive: ASME AG-1, FK-3150.

4.1.2 Limiting criteria for Remote Change Radial Flow HEPA Filters are shown in Table 1. These
criteria may be superceded by Supplier design drawing submittals that have been submitted
for Buyer review and permission to proceed. The Supplier design drawings will be used to
document the final design.

4.2 Prohibited Materials

4.2,1 For materials in contact with stainless steel, the following shall apply: Low melting point
metals (i.e., lead, zinc, tin, antimony, cadmium, mercury) shall not exceed 1% by weight, with
mercury not exceeding 50 ppm. Halides shall not exceed 200 ppm. This prohibition applies
to use of tools, fixtures, paints, coatings and sealing compounds, and any other equipment or
materials used by the Supplier during handling, assembly and storage of stainless steel parts or
components.

4.2.2 Asbestos shall not be included in any component of the Safe Change and Remote Change
Radial Flow HEPA Filter.

5 Fabrication

5.1 General

5.1.1 Fabrication of the Type 1 Safe Change and Remote Change Radial Flow HEPA Filters shall
be as specified in ASME AG-1, Article FK-6000 with the following exceptions.

ASME AG-1 SECTION FK CODE REQUIREMENT ACCEPTED RPP-WTP REPLACEMENT
SECTION TEXT I REQUIREMENT TEXT
FK-621 I(a) "Type I filter flange and end cap Type I filter flange and end cap tolerances

tolerances shall meet the following shall meet the following criteria: parallel
criteria: parallel within 1/16 in. (1.6 within 1/8 in.. flat within 1/16 in."
mm), square to the filter centerline axis
to within 1/16 in (1.6 mm) over the total Circular runout of inlet flange with respect to
filter length, flat within 1/16 (1.6 mm)." outlet end cap shall not exceed 3/32 in.

Type I filter length shall be± 1/16"
(1.6 mm), filter sealing ring diameter±
1/16" (1.6 mm), sealing face diameter
+1/32 in./-0 in. (+0.8 mm/-0 mm),
concentricity shall be 1/16 in. (1.6 mm),
all other dimensions 1/16 (±1.6 mm)."

Type 1 filter length shall be (+0/-1/8 in.),
circular runout of filter flange with respect to
the filter end cap shall be within 3/32 in., all
other dimensions +/- 1/16 in. with exception
that design filter media to grille (i.e.,
faceguard) gap shall be +/- 1/8 in. (i.e., to
maintain a minimum media to grille gap of
1/8in.

5.1.2 Fabrication of the Type 3 axial flow circular HEPA filters shall be as specified in ASME AG-
1, Article FK-6000 unless otherwise accepted by the Buyer (e.g.. Supplier Deviation
Disposition Request).
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6 Tests and Inspections

6.1 General

6.1.1 The test and inspection of Type I and Type 3 HEPA Filters shall conform to ASME AG-1,
Article FK-5000.

6.1.2 The Suppliers test and inspection personnel shall be formally trained to perform assigned
duties in accordance with the Suppliers training qualifications program. This program shall be
documented and shall be in accordance with recognized standards.

6.1.3 Type 1 Safe Change and Remote Change Radial Flow HEPA Filters shall require qualification
testing prior to acceptance and production. Filter testing shall be performed and certified by
an independent test facility as specified by ASME AG-1. Article FK-5100. Type 3 HEPA
filters may be qualified based on the prior qualification of a similar qualified Type 2 circular
axial flow filter.

6.1.4 Each Type I and Type 3 IIEPA Filter shall bear the UL-586 label indicating successful
testing of these filter types in conformance with UL procedures as required by ASME AG-1.

6.1.5 Each Type 1 and Type 3 HEPA Filter manufactured for delivery shall be inspected and
production tested in accordance with ASME AG-1, Sections FK-5500 and FK-5600.The
results of the production test shall be marked on the label of each filter. Additional attributes
to be inspected for Type I HEPA Filters are circular runout and parallelism.

6.1.6 The Supplier shall provide objective evidence acceptable to the Buyer that the requirements of
ASME AG-I Mandatory Appendix FC-1. Articles 1-3000 and 1-5000 have been satisfied.
Reference AG-I Mandatory Appendix FC-1-4120.

6.2 Site Tests

Buyer's startup personnel will perform in-place tests after initial installation. Supplier shall provide
startup assistance at Buyer's request.

6.3 DOE Filter Test Facility Quality Assurance Testing

6.3.1 Uniform Commercial Code (UCC) requirements governing acceptance and disposition of
nonconforming goods apply. If during FTF receipt inspection, a filter is identified as damaged
and unacceptable for use, the FTF shall contact the buyer and seller (supplier) and inform
them of the damage immediately.

6.3.2 FTF inspection and testing shall be performed in accordance with DOE-STD-3025-99. Quality
Assurance Inspection and Testing of HEPA Filters. As a condition of acceptance. all
production filters must successfully pass FTF inspection and testing requirements per sections
6 and 7 of DOE-STD-3025-99. T esting at the DOE FTF of filters fabricated to support design
development or qualification is not required unless otherwise requested by the buyer.
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6.3.3 FTF shall prepare a report to document the test results and apply permanent test labels on the
filter case and the filter shipping carton.

6.3.4 Accepted and rejected filters shall be marked in accordance with section 8 of DOE-STD-3025-
99.

6.3.5 If filter(s) fail inspection or testing, the FTF shall notify both the buyer and supplier. The
supplier shall be responsible for either replacing failed filter(s), or crediting the buyer, unless
other accommodations are agreed upon between the buyer and the supplier.

6.3.6 After completion of required inspections and tests, but immediately preceding repackaging of
the filter, FTF personnel shall re-inspect the fluid seal (if so equipped) to verify the gelatinous
seal was not inadvertently damaged during FTF handline.

6.3.7 FTF shall repack accepted filters in a manner comparable to the original packaging received.

6.3.8 FTF activities involving packaging, shipping and storage of HEPA filters shall conform to
ASME AG-I Article FK-7000 requirements (i.e., Level B per NQA-1-2004).

7 Preparation for Shipment

7.1 General

7.1.1 HEPA Filters shall be packaged, shipped, handled and stored in accordance with ASME AG-
1, Article FK-7000, and in accordance with requirements of Reference 2.3.4.

7.2 Filter Marking and Identification

7.2.1 Each HEPA Filtershall be identified in accordance with requirements of ASME AG-1, Section
FK-9100. The marking and labeling requirements of Reference 2.3.4 are also applicable.

7.2.2 Filter nameplates shall be affixed to the filter end cap in the most readily visible location.

7.2.3 In addition to the information required by ASME AG-I FK-9100, filter labeling shall include
the following information:

" Date of Penetration Test
* Purchase Order (PO) Number and PO Line Item Number
" Procurement Specification Number and Revision
* FTF Test Label (applied by FTF personnel)

7.2.4 Review purchase order to ensure additional filter identification and labeling requirements are
not applicable.

24590-G04B-F00019 Rev 4 (2/12/2008)
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7.3 Package Marking and Identification

7.3.1 Marking and labeling for each filter carton shall conform to the requirements of ASME AG-I
Subarticle FK-9200.

7.3.2 In addition to the information required by ASME AG-1 FK-9200, filter package markIng shall
include the following information:

* Project Number, Purchase Order (PO) Number and PO Line Item Number
" Filter Serial Number
* Procurement Specification Number and Revision

* FTF Test Label (applied by FTF personnel)
" Marking or label indicating the need for special storage environment (i.e. "Special

Storage Requirements: NQA-1-2004 Level B Storage or equivalent is required.").

7.4 Packaging

7.4.1 Packaging shall be in accordance with ASME AG-. Section FK-7000. The packaging
requirements of Reference 2.3.4 are also applicable.

7.5 Documentation

7.51 Reference Section 10 of this Specification. Shipping documentation shall accurately reflect
specific traceability to the items being shipped.

7.6 Shipping and Handling Instructions

7.6.1 Shipping and Handling of items shall be in accordance with ASME AG-1. Section FK-7000.

7.6.2 Filters shall not be shipped by rail unless pnor approval is obtained from the Buyer
(Reference 2.4.1 Appendix A.). For large shipments, it is recommended that the entire
shipment be shipped in a sealed dedicated trailer. At all times,. the filters must be handled with
care and oriented properly. Handling requirements (unique to filters) shall be clearly visible
on the shipping carton.

7.6.3 Unless otherwise approved by the buyer, filters shall be shipped palletized or crated to
minimize unit handling, particularly at public carrier interchange points. Standard pallet sizes
shall be used by the supplier.

7.6.4 No other materials shall be placed on top of the filters during shipment. A packing list shall
be glued securely to the outside of one carton. The packing list shall clearly state if the
shipment is a partial shipment. When requested and authorized by the buyer. airfreight
shipments shall also be palletized in accordance with this specification.
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7.6.5 Arrangements shall be made by the Supplier to ensure filters are shipped directly to the DOE-
FTF. Note: Filters fabricated to support design development or qualification are not required
to be shipped to the DOE-FTF,

7.6.6 The carrier shall be instructed that the buyer's personnel will be responsible for unloading
filters at the buyer's receiving facility.

7.6.7 The following information, taken from the content of Appendix A of Reference 2.4.1, is
provided for those arranging shipment of HEPA filters. It should be considered as guidance
information only.

Handling at interchange stations should be controlled to prevent temporary storage in
conditions that would subject the filters to dampness, excessive heat or cold or rapidly
changing temperatures. Proper attention to orientation of the cartons should be maintained
consistent with the filter package instruction. Another control is to require that the filters be
packed properly in a scaled truck-trailer body or in a sealed containerized-freight unit, not to
be opened until arrival at the specified delivery point. Unloading should be performed by
personnel who have been thoroughly instructed in the proper care and handling of HEPA
filters. Mixed-load shipments should be avoided.

7.6.8 The following information, taken from the content of Appendix A of Reference 2.4.1. is
provided for those receiving and unloading HEPA filters. It should be considered as guidance
information only.

As the shipment is being unloaded, each carton should be inspected for external damage and
improper positioning in the cargo space (i.e., the carton placed with arrow direction
horizontally). Damaged cartons, including those with comers dented and those improperly
oriented in the truck, should be set aside for particularly careful inspection of their contents.
Damage will be more prevalent when filter units are loaded with mixed cargoes or are shipped
in a partially loaded carrier. The filter unit must be removed carefully from its carton. The
acceptable method for removal is to open the top flaps of the container after removing the
sealing tape. With flaps folded back, the carton should be inverted or upended gently to place
the exposed end of the filter unit on a flat surface, preferably the floor. The surface must be
clear of protrusions. Withdraw the carton from the filter unit. Attempts to remove the filter
unit from the carton by grasping below the exposed filter case can result in irreparable damage
if fingers puncture the delicate filter materials.

If conflicting handling instructions are provided by the filter manufacturer, the manufacturer's
instructions shall prevail.

7.7 Storage

7.7.1 HEPA Filters shall be stored in a controlled environment consistent with Level B as identified
in ASME AG-1 Article FK-7000 and described in References 2.1.6 and 2.4.1 Appendix A.4.
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8 Quality Assurance

8.1 Supplier Quality Assurance Program

8.1.1 The supplier shall have in place a Quality Assurance program meeting the requirements of
ASME NQA-1 -1989 marked as applicable in the Supplier Quality Assurance Program
Requirements Data Sheet attached to the Material Requisition. The Supplier shall submit his

Quality Assurance Manual with the Supplier's bid documentation.

8.1.2 The successful bidder must pass a pre-award survey by the Buyer. Supplier shall demonstrate
that their quality program is in compliance with the procurement quality requirements listed in
the Supplier Quality Assurance Program Requirements Data Sheet. The Supplier's Quality
Assurance Program, reviewed and accepted by the Buyer, shall apply to every sub-tier
supplier to the Supplier. The Supplier shall allow Bechtel. its agent, and DOE access to their
or any sub-tier supplier's, facility, and records pertaining to the purchase order for the purpose
of Quality Assurance Audits and Surveillance at mutually agreed times.

8.1.3 All items shall be manufactured in accordance with the Supplier's Quality Assurance program
that meets the requirements of ASME NQA-1 -1989. and has been previously evaluated and
accepted by the Buyer's Quality Assurance Organization.

8.1.4 Supplier shall submit their Quality Assurance program and work plan to Buyer for approval
and permission to proceed prior to commencement of work. The work plan shall include
documents and procedures to implement the work and include a matrix of essential Quahty
Assurance elements cross referenced with the documents/proccdures.

8.2 Quality Assurance Requirements Specific to Item

8.2.1 Rejected Filters. The Buyer shall notify the Supplier of rejected filters, including the nature of
the rejection. Unless otherwise negotiated between the Supplier and Buyer. the Supplier shall
provide replacement filters until the stipulated quantity of filters is found acceptable. The
Supplier shall provide, at the discretion of the Buyer, replacement filters and/or credit for any
rejected filters.

8.2.2 The Buyer may elect to have qualification testing or verification of materials performed on
any filters furnished to them. Failure of any filter submitted for qualification testing to meet
specification requirements shall be cause for a reevaluation of the Supplier's quality assurance
program.

8.2.3 Qualification Test Evidence. Upon request, the Supplier shall show documented evidence that
qualification tests have been conducted in accordance with ASME AG-1 Subarticle FK-5 100.
FK-5300 and Mandatory Appendix FC-I.

8.2.4 Identification of Items with Part Number/Model Number. All filters and filter packages shall
be identified with the serial number and model number. Identification shall be in conformance
with sections 7.2 and 7.3 of this specification.
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Note: The following items are necessary to satisfy Buyer G-321 -V Form submittal requirements.

8.2.5 Quality Verification Documents shall be submitted in the form and quantities shown on Form
G-321 -V, Quality Verification Document Requirements of the procurement package.

8.2.6 Certificate of Conformance (C of C). Each shipment shall be accompanied by one copy of the
Supplier's C of C, which meets or exceeds the requirements of ASME AG-1, Subarticle FK-
8200. The C of C shall include copies of all filter case material certifications.

The Supplier/Manufacturer shall provide documentation that is legible/reproducible.
Supplier's/Manufacturer's authorized representative responsible for quality shall sign the C of
C. The C of C shall indicate the appropriate Purchase Order/Contract Order number under
which the material, equipment, item or service is being supplied.

8.2.7 Identification of Items with Product Data Sheet. The supplier shall submit a legible copy of
the product data sheet (e.g., drawing, catalog page, brochure) that provides adequate
information to enable the Buyer to verify the form and function of the article procured. One
copy of the documentation, unless otherwise specified, shall accompany the applicable item(s)
shipped.

8.2.8 Production Inspection and Test Report. The Supplier shall submit legible. reproducible copies
of the production test results and section 6.1 of this specification. The report(s) shall include
the following:

" Identification of the applicable inspection and/or test procedure utilized.
" Resulting data for all characteristics evaluated, as required by the governing inspection/test

procedure.
" Traceability to the item inspected/tesed, (i.e., serial number, part number, etc.).
" Signature of the Supplier's authorized representative or agency that performed the

inspections/tests.
" One copy of the documentation, unless otherwise specified, shall accompany the applicable

item(s) shipped.

8.2.9 Filter Test Facility (FTF) Inspection and Test Report. A report or data sheet prepared by FTF
personnel for each order. Minimum content requirements for this report are contained in
Reference 2.2.2. Also, reference section 6.3.3 of this specification.

8.3 Substitutions

8.3.1 Supplier shall be required to identify and promptly document all deviations from the
requirements of the procuring documents. In addition, the Supplier shall be required to
describe the recommended disposition based on appropriate analysis. Submittals of request
for deviations from lower-tier suppliers shall be through the prime supplier to the Buyer.

8.3.2 Supplier-proposed deviations from procurement documents shall be initiated by use of the
Supplier Deviation Disposition Request (SDDR) form attached to the Material Requisition.

Page 16
Ref: 2459O-WTP-3DP-GO4B-OOO4924590-G04B-F000 19 Rev 4 (2/1212008)



24590-WTP-3PS-MKHO-T0002, Rev 3
Nuclear Grade High Efficiency Particulate Air (HEPA)

Filters (ASME AG-1 Section FK Filters)

8.3.3 As required in ASME AG-I Article FK-5 100. new or revised filter desi gns shall require
qualification testing prior to acceptance and production. Furthermore, FK-3220 states that
other matenals found acceptable by the qualification tests of FK-5000. and the design
requirements of FK-4000 and Section AA will be acceptable for fabrication of 1IEPA filters.
it is the responsibility of the Supplier to inform the Buyer when Buyer selected designs and/or
materials deviate from these two requirements of ASME AG-1.

9 Configuration Management

Each HEPA Filter shall be tagged in accordance with Section 7.2 of this specification.

10 Documentation and Submittals

10.1 General

Supplier shall submit to Buyer Engineering and Quality Verification documents in the forms and
quantities shown in Form G-321-E, Engineering Document Requirements. and Form G-321-V. Quality
Verification Document Requirements. attached to the Material Requisition.

10.2 Submittals

Submittals for IIEPA Filters shall include:

10.2.1 Product catalog data sheets with product description. service application. and limitations for
all components.

10.2.2 Materials of construction for all components.

10.2.3 Pressure drop performance curves indicating PRESSURE DROP (inches WC) versus
FLOWRATE (ACFM).

10.2.4 HEPA filter maximum allowable pressure drop.

10.2.5 Recommended HEPA filter maximum shelf life and basis for this information.

10.2.6 Gasket material radiation tolerance.

10.2.7 Weight.

10.2.8 Filter dimensions.

10.2.9 Material Safety Data Sheets.

10.2. 10 Provide manufacturers Certificate of Conformance coverim th. ASME. ASTM. or other
material specification, grade. class, (as applicable) for each material used in the filter designs..

Page 17
24(%-G04B-F00010 Rev 4 ('12,'200S) Ref: 24590-wTP-3DPG(40I(J



24590-WTP-3PS-MKHD-T0002, Rev 3
Nuclear Grade High Efficiency Particulate Air (HEPA)

Filters (ASME AG-1 Section FK Filters)

10.2.11 Design Qualification Test Report prepared to support qualification of filter designs in
accordance with AG-1 Article FK-5 100. Provide a Certificate of Conformance with this test
report that summarizes Section FK conformance status of the filter designs. Reference AG-1
Article FK-8200.

10.2.12 The Supplier shall provide objective evidence acceptable to the Buyer that the requirements of
ASME AG-1 Articles 1-3000 and 1-5000 have been satisfied. Reference AG-1 Mandatory
Appendix FC-1-4120.

10.2.13 Copies of the AG-1 FK-5600 Production Test results.

10.2.14 Filter Inspection Record and Packaging Certificate to satisfy AG-I Articles FK-6300 and FK-
5500.

10.3 Drawings

10.3.1 All drawings shall be submitted as CAD drawings in MicroStation, or MicroStation
convertible format.

10.3.2 Drawings showing the following information shall be submitted to Buyer for review prior to
fabrication:

10.3.3 The outline dimensions of the IEPA Filter, including outline and detail drawings for each
component.

10.3.4 Details of construction and fabrication drawings inciuding fabrication tolerances.

10.3.5 The weight of individual components.

10.3.6 The ASTM or equivalent designation for materials.

10.4 Procedures

Procedures to be submitted shall include:

10.4.1 Test procedures to support FK-5 100 Qualification and FK-5600 Production Testing.

10.4.2 Supplier's filter inspection, packaging, and shipping preparation procedure(s) as required to
meet the intent of AG- Articles FK-5500, FK-6300 and FK-7000.

10.4.3 Supplier recommendations (e.g., procedure) for receiving inspection and storage.

10.5 Calculations

Calculations to be submitted shall include:

10.5.1 Submit applicable engineering data/calculations/performance charts that demonstrate
compliance with this Specification.

24590-G04B-FjOO 9 Rev 4 (2/12/20081
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10.6 Manuals

Manuals and instructions to be submitted shall include:

10.6.1 Quality Assurance Manual.

10.7 Certificates of Conformance

10.7.1 The Supplier shall provide Certificates of Conformance complying with ASME AG-1 FK-

8200. The following clarifications apply:

10.7.1.1 In regard to where conflicts between the Supplier's design and ASME AG-1 Sections FK

exist, the Supplier shall identify the respective code articles that do not apply. This may be

accomplished by direct reference on the Certificate of Conformance to Buyer accepted

submittal drawings and/or Supplier Deviation Disposition Request(s).

10.7.1.2 Copies of all filter case material certifications shall be provided. These certifications shall

state all applicable material standards with year or edition to permit compliance assessment

with Article FK-2000.

10.7.2 Furnish UL-586 certificate to meet evidence requirement of Article FK-5160.

10.8 Schedules

Lists and schedules shall include schedule of engineering. material purchase. and fabrication. Lists and

schedules shall be submitted to the Buyer's Expediter.

10.9 Materials Certificates/Statistics

Reference Section 10.7 of this Specification.

10.10 Data

10.10.1 The Supplier shall provide HEPA Filter performance data sheets andior design drawings that

include the following data.

10.10.1.1 Name of manufacturer. make, model number

10.10.1.2 Media area

10.10.1.3 Pleat depth, pleat length

10.10.1.4 Capacity, initial resistance, temperature rating

10.10.1.5 Dimensions with fabrication tolerances

10.10.1.6 Seal diameter

10.10.1.7 Weight
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10.10.1.8 Materials of construction

10.10.1.9 Sealant type

10.10.1.10 Gasket materials

24590-G04B-F00019 Rev 4 (2/12/2008)
Page 20

Ref: 24590-WTP-3DP-GO4B-00e4



Table I

24590-WTP-3PS-MKHO-T0002, Rev 3
Nuclear Grade High Efficiency Particulate Air (HEPA)

Filters (ASME AG-1 Section FK Filters)

Remote Change Radial Flow HEPA Filter Limiting Criteria

Criteria Basis Statement

The outer diameter (OD) of the filter, inclusive of Export of waste filter from facility C5 cave

all design features (e.g. seal channel) and requires use of remote equipment, export

fabrication tolerances shall not exceed 21 inches. basket, and 55 gallon waste container. This

process limits the dimensions of the waste item

(i.e. filter).

The length of the filter, inclusive of all design The current design of the export basket limits

features and fabrication tolerances shall not exceed the filter size which may be inserted into the

26-1/2 inches. basket. The basket is inserted into a 55 gallon
waste container.
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Appendix A:

HEPA Filter Data Sheet
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HEPA FILTER DATA SHEET
FOR STANDARD NUCLEAR GRADE HEPA
FILTERS (ASME AG-1 SECTION FK
COMPUANT FILTERS)

1 MR No. Page 1 of2
I24590-QL-MRA-MKHO-00O03

DATA SHEET No. / Rev.
245904-#MKD-###-### I Rev.#

Onalitv Level 0 (no exceDtions)
Service / Application:
Note: Facility. System. Room and PPOE
Number required only for filiers designated as
Dedicated Facility Spare Parts
RPP-WTP Facility & System:_
Facility Rm# (where PPOE is located):_
PPOE Number:_

Filter Type (I or 3 Only):_
Safe or Remote Change (NA for Type 3):

Filter Quantity:_

Parent Piece of Equipment (PPOE)
Recommended Manufacturer:

Generic (RPP-WTP) I Yes
Spare Part? E No
Dedicated Facility Spare [1 Yes

Part? No

Potential for Wetting? H Yes
D ONo

Potential for Corrosive I Yes
Atmosphere? O No

Potential exposure to O Yes
HNO3 acid? ~7 No

Potential exposure to HF i Yes
acid? D No

Potential for High
Temperature (>200"F)

LJ Yes
LINo

Recommended Manufacturer's part number:_
Manufacturer's part number (as furnished): *

ASME AG-1 Table FK-4000-4 Performance Requirements
(Note: Completion of this section not required for Type 3 Safe Change Housing Vacuum Relief Filters)

Temperature Normal Operating "F (*C):
(Max. Continuous Minimum Operating "F ("C): Maximum Operating F (*C):
Rating is 250F) Duration for Minimum: and: Maxiumum

Temperatures
Note(s):

Airflow Rate Normal Operatng: scfm acfm
(Type I Max. Rating Minimum: scfm acfm

is 2,000 acfm / filter) Maximum: scfm_ acfm
Temperature and Pressure for Standard Conditions: F atm

Note(s): -________________

Relative Humidity Minimum: % Maximum: %
Note(s):
Chemical Exposure Normal ooerating condition:
(Concentration data
for corrosive Upset condition & duration:
environments)
Note(s): Filter media is glass (boron silicate microfiber formed into paper with an acrylic latex polymer
binder) and contains silicone for water repellency. Acid resistance obtained with addition of Nomex@.

Radiological dose level (raremthr):
Radiation I Total integrated dose for 10 yr filter life (rads):

I Radiation Limits: 2.0 x I rads integrated dose
Note(s): Limit based upon radiation affect on Blu-Jel@ sealing properties.
BIological Exposure _

Ref. 24590-WTP-3PS-MK1r-T0002 Rev. 2
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24590-WTP-3PS-MKHO-T0002, Rev 3
Nuclear Grade High Efficiency Particulate Air (HEPA)

Filters (ASME AG-1 Section FK Filters)

IrEPA FILTER DATA SHEET
FOR STANDARD NUCLEAR GRADE HEPA
FILTERS (ASME AG-1 SECTION FK
COMPLIANT FILTERS)

'MR No.
24590-01.-MRA-MK-I-O0I0S0

DATA SHEET No. / Rev.
24590-#-MKD-4##### / Rev.#

Note(s):

* All Filters shall be tested at thc DOE Filter Test Facility (FTF)

* Filters must be tested per UL 586. Obiective evidence shall include a UL-586 label.

* FILTERS SHALL BE IN ACCORDANCE WITH SPECIFICATION 24590-WTP-3PS-MKIGO-
T0002 AND BUYER ACCEPTED SUPPUIER SUBMITTAL DRA WINGS.

Additional Instructions:

0 D ssued sr Prchase
Rev Date Purpose | Originator Checker

I P Sullivan

Approver R.E.

Ref. 24590-WTP-3PS-MKH0-TOO02 Rev. 2
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Page 1 of 3

Quarter Ending 12/31/10 24590-HLW-PCN-ENV-1 0-008

Hanford Facility RCRA Permit Modification Notification Form

Part III, Operating Unit 10

Waste Treatment and Immobilization Plant

Index

Page 2 of 3: Hanford Facility RCRA Permit, Part 111, Operating Unit 10, Waste Treatment and Immobilization Plant
Update mechanical data sheets for HOP Plate Heat Exchangers, Silver Mordenite Preheaters (HOP-HX-
00002 and HOP-HX-00004) in Appendix 10.6 of the Dangerous Waste Permit (DWP).

Submitted by Co-Operator

D. M. Busche

eviewed by ORP Program Office:

ate D. L. Noyes

24590-SENV-F000I I Rev 24 (Revised 9'16'2010)

Date

Ref, 24590-\VTP-GPP-SENV-0l0



Page 2 of 3

Quarter Ending 12131/10 24590-HLW-PCN-ENV-1 0-008

Hanford Facility RCRA Permit Modification Notification Form
Unit: Permit Part:

Waste Treatment and Immobilization Plant Part 111, Operating Unit 10
Description of Modification:
The purpose of this Class 1 prime modification is to update mechanical data sheets for HOP Plate Heat
Exchangers, Silver Mordenite Preheaters (HOP-HX-00002 and HOP-HX-00004) in Appendix 10.6 of the DWP.

The following mechanical data sheet is being submitted to replace the mechanical data sheets currently in
Appendix 10.6:

Appendix 10.6

Replace: 24590-HLW-MED-HOP-P0012, Rev. 1 With: 24590-HLW-MED-HOP-00031, Rev. 0
Replace: 24590-HLW-MED-HOP-P0017, Rev. 1 I With: 24590-HLW-MED-HOP-00031, Rev. 0

This modification requests Ecology approval and incorporation into the permit the mechanical data sheet for
welded plate and frame heat exchangers for the silver mordenite preheaters HOP-HX-00002 and HOP-HX-
00004. Mechanical data sheet 24590-HLW-MED-HOP-00031 consolidates and replaces information previously
specified in mechanical data sheets 24590-HLW-MED-HOP-POO12 and 24590-HLW-MED-HOP-P0017.
Revisions are the result of ongoing design (changes from vendor preliminary data to vendor detailed design) and
incorporates general criteria from a design verification review. The following identifies the significant changes
that have been revised on the attached mechanical data sheet:

* Re-titled the document for greater specificity (from "PLATE HEAT EXCHANGER" to "WELDED PLATE

0

0

0

Updates reference drawings, corrosion evaluation, and calculations
Design and operating parameters have been revised as necessary per vendor design
The reference data section has been revised as a general data section and includes revisions to the
equipment quality designator, design code, and design parameters, in addition to specific manufacturer's
information and other design data not previously shown

" The process design data section has been deleted since sufficient and relevant detail is now shown in
the thermal/hydraulic data and other sections

" The normal conditions portion of the thermal/hydraulic data section has been deleted
" Additional data for equipment cycle and fatigue assessment has been provided
* An equipment qualification data sheet has been added

The following is a list of outstanding change documents that have not been incorporated into this modification:
* none

24590-SENV-F000I I ReN 24 (Revised 9,16,2010)

I

Ref: 24590-WTP-GPP-SENV-0 10



Page 3 of 3

Quarter Ending 12131/10 24590-HLW-PCN-ENV-1 0-008

WAC 173-303-830 Modification Class: Class 1 Class 11 Class 2 Class 3
Please mark the Modification Class: X
Enter relevant WAC 173-303-830, Appendix I Modification citation number:
Enter wording of WAC 173-303-830, Appendix I Modification citation:
in accordance with WAC 173-303-830(4)(d)(1), this modification notification is requested to be reviewed and approved as a
Class 11 modification. WAC 173-303-830(4)(d)(iXA) states, "Class I modifications apply to minor changes that-keep the
permit current with routine changes to the facility or its operation. These changes do not substantially alter the permit
conditions or reduce the capacity of the facility to protect human health or the environment. In the case of Class 1
modifications, the director may require prior approval."

Modificationcr Yes [ Denied (state reason below) Reviewed by Ecology:
Approved/Concur:
Reason for denial:

J. J. Wallace Date

24590-SENNV-FOO01 I Rev 24 (Revised 9/16/20 10) Ref: 24590-WATP-GPP-SENV-0 10
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MECHANICAL DATA SHEET
PLANT ITEM No.WELDED PLATE AND FRAME HEAT EXCHANGER IEM No.24590-HLWME-HOP-HX-0D002
24590-HLW-ME-HOP-HX-00004

Project RPP-WTP Description Silver Mordenite Preheater @ a' Ev. - Room H-A 123
Project No. 24590 Corrosion Evaluation 24590HLW-N1D-HOP-00007

Site Hanford P&ID 24590-HLW-M6-HOP-00003, 24590-HLW-M6-HOP-
20003

Process Flow 24590HLW-M5-V17T0oa04 Calculations 24590HLWMEC-HOP-00003, 24590HLW-M4C-HOP
Diagram 00011, 24590-HLW-MVC-30-OO001

General Data
Quality Level Manufacturer / Type / Model No. Tranter / Supermax/

SM-54-M-08-HM-422
Seismic Category sc-il Flow Type Single Pass, Countercurrent
Design Level L-2 (per 24590-WTP-3PS- Heat Exchanger Duty Btu/hr 337,889

MVOO-TOOO1)
Design Code ASME Sect. VIII Div. I Heat Exchanger Area ft2  4,961.89
Oversurface (Minimum) %15 AT LMTD *F 46.08
Thermal Efficiency (Minimum) % 70 Design Life yrs 40
Overall Flange in-leakage per < 1 Fouling Resistance hr-ft- OF / BTU 0.000757
nozzle scfm
Plate Corrosion Allowance inch 0.00 Shell Corrosion Allowance inch 0.04

Thermal/Hvdraulic Data
(Maximum Conditions)

Hot Side Cold Side
Fluid Name HLW Catalyst Skid Discharge Offgas Activated Carbon Adsorbers Offgas
Fluid Quantities: Total lb/hr 8221 8267 7047 7994

Condensable Vapor Ib/nr 855 855 718 718
Liquid lb/hr 0 0 0 0
Nonconcensable lb/hr 7366 7412 6329 6376

Temperature (in/Out) "F 426 272 (Note 10) 210 392.85 (Note 10)
Density lb/ft' 0.036 0.043 0.053 0.041
Viscosity cP 0.0260 0.0225 0.0210 0.0252
Molecular Weight, Vapor/Noncondensable 18/27.3 18/27.3 18/27.3 18/27.3

gimol
Specific Heat Btu/b-*F 0,270 0.265 0.264 0.268
Thermal Conductivity Btulhr-ft-4F 0.022 0.019 0.018 0.021
Inlet pressure osia 12.4 13.8
Velocity (Max Allowable) ft/s 20 20
Pressure Drop (Max Allowable) in-WG 4 4

Mechanical Design Data

Hot Side Cold Side
Design Pressure (Max/Min) psig 5 FV 5 PV
Design Temperature (Max/Min) 'F 500 14 500 14
Insulation Equipment will be covered with 6" thick calcium silicate insulation having a

density of 15 lbs/ft', This information is provided for design analysis. However,
insulation is not considered part of the SELL ERS' scope of work.

Sheet 1 of 7
Data Sheet No. 24590-HLW-MED-HOP-0003 . Rev 0

S R11169763

Please note that source. special nuclear, and byproduct materials,
as defined in the Atomic Energy Act of 1954 (AEA) are regulated at
the U, S. Department of Energy (DOE) facilities exclusively by DOE
acting pursuant to its AEA authority DOE asserts that pursuant to
AEA it has sole and exclusive responsibility and authority to
regulate source, special nuclear. and byproduct materials at DOE-
owned nuclear facilities, Information contained herein on
radionuchdes is provided for process description purposes only



MECHANICAL DATA SHEET
PLANT ITEM No.WELDED PLATE AND FRAME HEAT EXCHANGER 24590-HL W-ME-HOP-HX-00002
24590-HLW-NE-HOP-HX-00004

Material Data
Plate Pack SA-240 316 Note 13 Nozzles SA-182 F316 Note 13
End Plates SA-240 316 Note 13 Removable Shroud N/A
Top/Bottom Covers SA-240 316 Note 13 Saddle SA-240 316 Note 13
Shell SA-240 316 Note 13 Skid SA-240 316 Note 13

Construction Data (To be determined by the supplier when not specttied by the buyer)
Hot Side Piping (Nozzle Number) Cold Side Piping (Nozzle Number)

Inlet (Size/Connection Type) 16" 150 lb RFWN Flange (N01) 14" 150 lb RFWN'Flange (N03)
Outlet (Size/Connection Type) 14" 150 lb RFWN Flange (NO4) 14" 150 lb RFWN Flange (N02)
Total Number of Plates / Thickness 422 / 0.8mm
Size (LxWxH) Note 2

Weight lb 9500 Operating Weight lb 1 9500 Test Weight lb TBD

Notes
1. Not Used
2. Bounding dimensions not to exceed: 174" L x 56" W x 72" H.
3. Not Used
4. Not Used
5. Plates shall be all welded assembly, no gasketed joints allowed.
6. Not Used
7. Not Used
R. There shall be no leakage between hot side and cold side.
9. Not Used
10. Outlet temperatures are based on the Oversurface Area
11. Not Used
12. Contents of this document are Dangerous Waste Permit affecting.
13. Maximum 0.030% Carbon; dual certified.
14. Not Used

Sheet 2 of 7
Data Sheet No. 24590-HLW-MED-HOP-00031, Rev 0



MECHANICAL DATA SHEET
PLANT ITEM No.

24590-HLW-ME-HOP-HX-00004

Equipment Cyclic Data Sheet

Plant Item Number 24590-HLW-ME-HOP-HX-00002
24590-HLW-ME-HOP-HX-00004

Component Description Silver Mordenite Preheater for the Melter Offgas Treatment Process System (HOP).

The information below is provisional and envelopes operational duty for fatin assessment It is not to be used as rational data

Materials of Construction Type 316 Austenitic Stainless Steel (Maximum 0.030% Carbon; dual certified)

Design Life 40 years

ife Cplen Desnctionand Melter Offgas Treatment Process System (HOP)

Load Type Min Max Number of Cycles Comment

Design Pressure psig -5 5 10

Operating Pressure psig -3 3 80
Operating Temperature 'F 59 401 80

Contents Specific Gravity N/A N/A W/A gas process

Contents Level inch N/A N/A N/A

Localized Features

Nozzles N/A

Supports : N/A

Nozzle Loads
Vendor to provide alowable nozzle loads.

Sheet 3 of 7
Data Sheet No. 24590-HLW-MED-HOP-0003', Rev 0



EQUIPMENT QUALIFICATION
DATASHEET (EQD)

24590-HLW-MED-HOP-00031
Rev.: 0

Attachment 1, Page 4 of 7

Equipment Identification
Full Component Tag Number or BNI 24590-HLW-ME-HOP-HX-00002 Safety Classification
Stock Code Number 24590-HLW-ME-HOP-HX-00004 E] SC O SS

Equipment Datasheet Number N/A E APC-PAM

Description Silver Mordenite Preheater for the Melter Offgas Treatment Seismic Category
Process System (HOP). Plate & Frame Type Heat F SC-1 [ SC-i]Exchanger. Welded Gasket Construction. Manufactured by
Tranter. Model No. SM-54-M-08-HM-422. Z SC-Ill 0 SC-1V

E SC-III Seismic Interaction only

Location (Facility / Building and HLW, Elevation 0'-0", Room H-A123, Column Lines P-5/4
Room No.)

Safety Function(s) Ensure confinement of radioactive materials during nonnal operations and accident conditions.

Reference: 24590-WTP-PSAR-ESH-01-002-04, Rev. 04K, Table 4A-2, Page 4A-14

Equipment Safety Function Type Passive Mechanical E Active Mechanical Electrcal

Seismic Safety Function Seismic Operability Requirements

0 Yes [I No E During Seismic Event El After Seismic Event Z None

Equipment Environmental Qualification (EEQ)
(Parameter values stated in this section do not include process conditions or operation induced conditions)

Classification ofEnvironment Z Mild E Harsh Qualified Life (years) 0 40 0 Other

Parameter
Parameter Duration Duration

Parameter Type/Units Value (number) Units WTP Source Document Number

Normal Ambients

High Temperature ("F) 83 Note a Years 24590-HLW-UOD-WI6T-00001

Low Temperature (*F) 59 Note b N/A 24590-HLW-UOD-Wl6T-00001

High Relative Humidity (%RH) 100 Note c N/A 24590-HLW-UOD-WI6T-00001

Low Relative Humidity (%RH) 10 Note c N/A 24590-HLW-UOD-WI 6T-00001

High Pressure (in-w.g.) 0 Note d N/A 24590-HLW-UDD-WI6T-00001

Low Pressure (in.-w.g.) 0.4 vacuum Note d N/A 24590-HLW-UOD-WI6T-0000I

Years
Radiation Dose Rate (mRad/hr) 10 Note e ( e) 24590-HLW-UOD-WI6T-00001

Plant/Process Induced Vibration E Yes Z No

Additional Normal Ambient Information: N/A

24590-ENG-F00065 R-v 4 (Revised 12!15/2009)

S

R c' N, A



EQUIPMENT QUALIFICATION
DATASHEET (EQD)

24590-HLW-MED-HOP-
00031 Rev.: 0

Attachment 1. Page S of 7

Equipment Environmental Qualification (EEQ) (continued)

Parameter
Parameter Duration Duration

Parameter Type/Units Value (number) Units WTP Source Document Number

Abnormal Ambients

High Temperature (*F) 137 Note a hours / year 24590-HLW-UOD-WI6T-00001

Low Temperature (*F) 40 Note b N/A 24590-HLW-UOD-WI6T-00001

High Relative Humidity (%RH) 100 Note c N/A 24590-HLW-UOD-WI6T-0000 I

Low Relative Humidity (%RH) 5 Note c N/A 124590-HLW-UOD-W I 6T-00001

High Pressure (in.-w.g) 4 Note d N/A 24590-HLW-UOD-WI6T-00001

Low Pressure (in.-w.g) 6.7 vacuum Note d N/A 24590-HLW-UOD-W] 6T-00001

Years
Radiation Dose Rate (mR/hr) 10 Note e 24590-HLW-UOD-WI6T-00001

(Note e)

Exposure to Wet Sprinkler System 0 Yes E No g hours 24590-H LW-UOD-WI6T-0000I

Additional Abnormal Ambient N/AInformation

Design Basis Events (DBE) Ambients

High Tempe-ature (*F) 139 1000 hours 24590-HLW-UOD-WI6T-00001

Low Temperature (*F) 40 Note b N/A 24590-HLW-UOD-Wl6T-00001

High Relative Humidity (%RH) 100 1000 hours 24590-HLW-UOD-W 16T-0000

Low Relative Humidity (%RH) 5 1000 hours 24590-HLW-UOD-Wl6T-00001

High Pressure (in.-w.g) 4 1000 hours 24590-HLW-U0D-Wl6T-00001

Low Pressure (in.-w.g) 6.7 vacuum 1000 hours 24590-HLW-UOD-W] 6T-00001

Radiation Dose Rate (rnR/hr) 10.0 0 hours 24590-HLW-UOD-W16T-00001

Submeruence 0 Yes E N/A hours 24590-HLW-UOD-W) 6T-00001
Notej

Chemical/Spray Exposure 0 Yes 1 No 12.5 hours 24590-HLW-UOD-WI6T-0000I

Additional DBE Information N/A

DBE Chemical Exposure Details

DBE Chemical Types! Concentrations Ammonia

Nitric Acid Fume

2-!i;00-17NG(-FO(tO Re, 4 'Rcxisuc 12.'15'Th0h i, N!

SI



EQUIPMENT QUALIFICATION
DATASHEET (EQD)

24590-HLW-MED-HOP-
00031 Rev.: I

Attachment 1, Page 6 of 7

Electrical Interfaces Supporting the Safety Function

Power Suppiy Voltage (VAC, VDC) N/A

Power Supply Frequency (Hz) N/A

Power Connection Method N/A

I/O Signals to/from Equipment N/A

I/0 Connection Method N/A

Mechanical Interfaces

Mounting Configuration (orientation) Horizontal Equipment

Mounting Method (bolts, welds, etc.) Post Installed Concrete Anchors. Sized by SELLER. Provided by BUYER.

Auxiliary Devices N/A

Equipment Seismic Qualification (ESQ)

Parameter Title Reference/Document Version / Remarks
Number Revision

WTP Seismic Design Engineering Specification for Seismic 1 24590-WTP-3PS-MVDO- 2 N/A
Specification Qualification Criteria for Pressure Vessel T0002

Specified Seismic Load Engineering Specification for Structural " 24590-WTP-3PS-FBOI- 4 N/A
Parameters Design Loads for Seismic Category III & IV T0001

Equipment

Equipment Qualification Notes and Additional Information

a) For thermal aging, the high normal temperature shall be assumed to subsist for 40 years less the duration of the high abnormal temperature. For any lesser
qualified life, the normal and abnormal condition durations shall be assigned proportionally. The abnormal temperature is stated to subsist for a certain number
of hours per year. It shall be taken to subsist for this number of hours for each year of the qualified life.

b) The ability to provide the safety function at the low normal temperature, the low abnormal temperature or the low DBE temperature (whichever be the lowest)
shall be established by test. analysis, or operating experience. The thermal aging at these respective low temperatures will be conservatively covered by the
thermal aging per item a) above. Therefore, no duration is assigned for the low temperatures.

c) The ability to provide the safety function at the extremes of the normal and abnormal humidity conditions, taking into consideration the high and the low normal
and high and low abnormal. shall be established by test, analysis, or operating experience. No duration is assigned for the normal and abnormal humidity
conditions.

d) If the performance of the safety function of the equipment is affected by ambient pressure, the ability to provide the safety function at the extremes of the normal
and abnormal pressure conditions, taking into consideration the high and the low normal and the high and low abnormal pressures, shall be established by test,
analysis. or operating experience. No duration is assigned to the normal and abnormal pressure conditions.

e) (1) If the abnormal radiation dose rate is the same as the normal radiation dose rate, the normal radiation dose rate shall be assumed to subsist for 40 years. or
any lesser qualified life, and the duration of the abnormal radiation dose rate is "0."

(2) If the abnormal radiation dose rate is higher than the normal radiation dose rate, the abnormal radiation dose rate shall be assumed to subsist for 40 years.
or any lesser qualified life, and the duration of the normal radiation dose rate is "0."

The DBE conditions shall be taken to subsist for the stated number of hours following the qualified life of the equipment.

Spray due to fire sprinkler actuation shall be taken to occur once over the entire qualified life duration for a period of2 hours, even if the qualified life is a period
less than 40 years. If spray qualification is provided for DBE conditions (whether for water or chemical spray), then separate qualification for the fire sprinkler
spray need not be provided.

h) The values stated in this EQD are the ambients and do not include the thermodynamic and radiation conditions imposed by the process fluids, self-heating. etc.
The data pertaining to process fluid and service induced parameters are to be taken into account where significant, such as in thermal aging analyses. Thesc data
can he obtained from the equipment data sheets or the Equipment Specification.

i) Equipment that is to bc insrai ed in inaccessible locations must be qualified to a 40-year life without the need for maintenance or replacement

j) Support elevation is 6.5 inches above the floor height. Flood height is 1.58 feet above the floor.

2490-11ENG-F00065 Re% 4 (Revised 12/15/2009)

S

f)
g)

Rcf N/A



EQUIPMENT QUALIFICATION
DATASHEET (EQD)

24590-HLW-MED-HOP-
00031 Rev.: 0

Attachment 1, Page 7 of 7

DOE Radioactive Materials Disclaimer:

Please note that source, special nuclear and byproduct materials, as defined in the Atomic Energy Act of 1954 (AEA), arc
regulated at the US Department of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA authority.
DOE asserts, that pursuant to the AEA, it has sole and exclusive responsibility and authority to regulate source, special
nuclear, and byproduct materials at DOE-owned nuclear facilities. Information contained herein on radionuclides is
provided for process description purposes only.

Approval

System Vessel
Rev Description Engineer I Engineer Checked MET I E&NS Approved Date

o Issued for Procurement. This document /
supersedes document number 24590.
tILW-MED-HOP-00032, Rev. B.

M. O'Neill 1 . Brumficld M. Seed I D. Adler C. Meng J. Julvk _

'4-9r~ENF00065 R2S \ iReviscd I2/ '! c009Ret X'A
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REFERENCES for Data Sheet: 24590-PT -MED-HOP-00031 I P~~/ (For BNI Use only)

Document #

24590-HLW-M6-HOP-00003
24590-H LW-M6-1-OP-20003

24590-HLW-M6-HOP-00003

24590-1 LW-M6-HIOP-20003

Heat Exchanger Duty Vendor Supplied

LMTD Vendor Supplied

Total, hoc side (lb/hr) 24590-HLW-M4E-HOP-00001

Condensabie Vapor, hot side 24590-1-ILW-M4E-HOP-00001
(lb/hr)

Liquid, hot side (lb/hr) 24590-HLW-M4E-OP-00001

Noncondensable, hot side (lb/hr) 24590-HLW-M4E-HOP-00001

Temperature, hot side (F) 24590-HLW-M4C-HOP-0001 I

Density. hot side (lb/cull) 24590-ILW-M4C-HOP-0001 I

Viscosity. hot side (cP) 24590-HLW-M4C-HOP-0001 I

Molecular Weight. vapor, hot side 24590-HLW-M4C-HOP-0001 I

Molecular Weight, 24590-H LW-M4C-HOP-000l I
noncondensable, hot side

Specific Ieat, hot side (Btu/lb-F) 24590-H LW-M4C-HOP-0001 I

Thermal Conauctivity, hot side 24590-HLW-M4C-HOP-000 I
(BU/hr-fl-F)

Inlet Pressure, hot side (psia) 24590-HLW-M4C-IOP-000l I V

RevT Document Title

2 P&fD -Hi.W Me/ter Offgas System Melter I Secondary Offgass Treatment Sheet 1 of 3
2 j P&ID - H LW lieler Ofgas System Melter 2 Secondary Offgas Treatment Sheet I of 3

2 P&ID - HLW Melier Oftgas Sisiemi Metter J Secondary Offgass Treatment Sheei I of.3
2 P&ID - HLW Me/ter Ojfgas System Meler 2 Secondary /fgacs Teamntct Shee 1 J f3
NIA N/A

N/A N/A

N/A hicorporae Qperating Eflicienci'for Fan Exhausiers. pg. 13/58

N/A Incorporare Operating Effictencyfor Fan Exhausiers, pg. 13/58

N/A I Incorporate Operating Efficiencyfor Fan Exhausters, pg. 13/58

N/A Incorporare Operating Efficienc) for Fan Exhausters, pg, 13/58

HLW Melter Offgass System Design Basis Flowsheets, pg. A-2 & A-3

HLW Melter Offgass System Design Basis Flowsheers, pg. A-2 & A-3

HLW Melter Offgass System Design Basis Flowsheets, pg. A-2 & A-3

HLW Melter Offgass System Design Basis Flowshee:s, pg. A-2 & A-3

HLW Melter Offass System Design Basis Flowshects, pg. A-2 & A-3

HLW Melter Offgass System Design Basis Flowsheets, pg. A-2 & A-3

VHLW Melter Offgass System Design Basis Flowsheets. pg. A-2 & A-3

Vocity, hot side (R/ls) 24590-WTP-3PS-MEP0T0001 10 [Engineerg Specification for Plate and Frame Heat Exchangers, Section 3.1 7

Pressur Drop allowed, hot side 24590-HLW-MEC-HOP-00003 I HL

(in -wg)

Oversar face % 24590-HLW-MEC-HOP-00003 I HL

Thermal Efficiency % 24590-HLW-MEC-H OP-00003 I 1L

Total, cold sic lb/hr) 24590-HLW-M4E-HOP-00001 N'A Inc

Condensable Vapor, cold side
(I b h r)
Liquid, cold side (Ib/hr)

Noncondensable. cold side (lb/hr

W Silver Mordeniie Preheater Process Conditions and Design Requirements, pg 2 & 8

W Silver Mordenite Preheater Process Conditions and Design Requirements, pg 2 & 8

W Silver Mordenite Preheiater Process Conditions and Design Requirenents, pg 2 & 8
orporate Operating Efficiencvfor Fan Exhausters, pg. 13/58

24590-HLW-M4E-HOP-0000l NA icorporare Operating Effcienci for Fan E/hausters, pg. 13/58

24590-HLW-M4E-H OP-00001 N/A Incorporate Operating Efficiencyfor Fan Exhausters, pg. 13!58

24590-H LW-M4E-HOP-0000I N/A Incorporare Operaong Efficiencyfor Fwr Exhausers, pg 13/58

SData

Qaality Level

Seismic Category

t

I HLW Melter Offgass System Design Basis Flowsheets, pg. A-2 & A-3

I

-1



Temperature, cold side (F) 24590-HLWV-M4C-H0P-000l I HLW Melter Offgass System Design Basis Flowshects, pg. A-2 & A-3

Temp Cold Out Vendor Supplied

Density, cold side (lb/cuft) 24590-HLW-M4C-HOP-0001 I I HLW Melter Offgass System Design Basis Flowshcets, pg. A-2 & A-3

Viscosity, cold side tcP) 24590-HLW-M4C-HOP-000l I

Molecular Weight, vapor, cold 24590-H LW-M4C-HOP-0001 i
side

Molcular Weigit. 24590-HLW-M4C-HOP-000I I
noncondsnsable, cold side

Specific Heat, cold side (Bti/lb. 24590-HLW-M4C-IOP-000l I I

F) ____ ____________

Tnermal Conductivity, cold side 24590-HLW-M4C-HOP-(00Il i
(Btulhi-ft-F)

Inlet Pressure, cold side (psia) 24590-HLW-M4C-HOP-0001l I

Velocity, cold side (ft/s) 24590-WTP-3PS-MEP0-T000l 0

Pressure Drop allowed, cold side 24590-HLW-MEC-HOP-00003 I
(in-wg)

Design Pressure, hot side (psig) j 24590-HLW-MVC-30-00001 B

HLW Melter Offgass System Design Basis Flowsheets, pr. A-2 & A-3

HLW Melter Offgass System Design Basis Fiowsheets, pg. A-2 & A-3

HLW Meiter Offgass System Design Basis 1lowsheets, pg. A-2 & A-3

HILW Melter Offgass System Design Basis Flowsheets, pg. A-2 & A-3

HLW Melter Offgass System Design Basis Flowshects, pg. A-2 & A-3

H LW Melter Offgass System Design Basis Flowsheets, pg. A-2 & A-3

Engineering Specification for Plate and Frame Heat Exchangers, Section 3.1.7

HL W Silver Mordenuie Preheater Process Conditions and Design Requirenies. pg. 2 & 8

JILW Vessel Cyclic Datasheet Inputs, pg. 13 (iVoie: Vendor prorided P=FI'V i their quote)

Design Temperature, hot side (F) 24590-WTP-DB-ENG-01-001 10 Basis ofDesign. Secion 12 - Ventilation Basis ofDesign, pg. 12-19. Table 12-1

24590-HLW-M4C-HOP- I I I HLW Melter Offgass Svstem Design Basis Fiowshects. pe. A-2 & A-3

Corrosion Allowance (Plate) 24590-HLW-NI D-IIOP-00007 0 HOP-HX-00002 & hIOP-HX-00004 (11LW) - Silver)Mordenite Preheater. pg. 1
Corrosion Allowance (Shell) E-Mail from MET N/A Original CEdoneforconvenionalPlate and Frame Iff Bid isfor Welided pack inside shell Therefore AET

has indicated a corrosion allowance for the shell via E-mail.

Erosion Allowance, hot side (in) 24590-HLW-NID-HOP-00007 0 HOP-IX-00002 & IOP-HX-00004 (HL WF) - Silver Mordenite Preheater, pg. 1

Insulation 24590-WTP-3PS-NN00-T0001 2 Engineering Specficationfor Thermal Insulation for Mechanical Systemis

Design Pressure. coid side (psig) 24590-H LW-MVC-30-00001 B HLW Vessel Cyclic Datasheet Inputs, pg. 13 (Note. Vendor provided P=FV rn their quote)

Design Temperature, cold side (F) 24590-WTP-DB-ENG-0I -001

24590-HLW-M4C-HOP-000 I I

Vendor provided lower value

Erosion Allowance. cold side (in) 24590-IILW-NID-HOP-00007

Design Flowratc. hot side (seffm) 24590-HLW-MEC-HOP-00003

Fouling Resistance (hr-soft- 24590-uILW-MEC-H OP-00003
F/Bt)

Overall F lange inleakage (sc fr) 24590-I-ILW-MEC-H OP-00003

Design Flowrate cold side (scfn) 24590-HLW-MEC-HOP-00003

10

0

0

Basis ofDesign, Section 12 - Ventilation Basis ofDesign, pg. 12-19, Table 12-1

H(LW Melter Offgass System Design Basis Flowsheets, pg. A-2 & A-3

HOP-ILX-00002 & I-'OP-HX-00004 (HL WF) - Silver Mordenite Preheater, pg. I
HLI' Silver Mordenite Preheater Process Conditions and Design Requireients, pg. 2 & 8
HL I Silver Mordeniue Preheater Process Condinons and Design Requireentis. pg 2 & 8

111W1 Silver Mordentie Preicater Process Conditions and Design Requireientis. pg 2 & 8
H L 'Silver Mordentie Preheater Process Conditions and Design Requirements. pg. 2 & 8

Is'LW Vcssel Cyclic Datasheet Inputs, Sheets ,-5 & A-6

I I

ICyclic Data i24M9-H LW -%VC-30-00001
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Quarter Ending 12/31/10 24590-HLW-PCN-ENV-10-009

Hanford Facility RCRA Permit Modification Notification Form

Part III, Operating Unit 10

Waste Treatment and Immobilization Plant

Index

Page 2 of 3: Hanford Facility RCRA Permit, Part Ill, Operating Unit 10, Waste Treatment and Immobilization Plant

Replace Permit Specification 24590-WTP-3PS-MBTV-TP001 (Engineering Specification for Thermal Catalytic
Oxidizer/Reducers) with 24590-HLW-3PS-MBTV-T0002 (Engineering Specification for the HLW Thermal
Catalytic Oxidizer/Reducer) in Appendix 7.7 of the Dangerous Waste Permit (DWP).

Submitted by Co-Operator:
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Quarter Ending 12/31/10 24590-HLW-PCN-ENV-10-009

Hanford Facility RCRA Permit Modification Notification Form

Unit: Permit Part:

Waste Treatment and Immobilization Plant Part III, Operating Unit 10

Description of Modification:
The purpose of this Class 1 prime modification is to replace Permit Specification 24590-WTP-3PS-MBTV-TP001
Engineering Specification for Thermal Catalytic Oxidizer/Reducers with 24590-HLW-3PS-MBTV-T0002
Engineering Specification for the HLW Thermal Catalytic Oxidizer/Reducer in Appendix 7.7 of the DWP.

Since the permitted specification also contains the LAW Thermal Catalytic Oxidizer/Reducers, the permitted
version should remain in the permit after approval of Permit Change Notice 24590-HLW-PCN-ENV-10-009 until
Modification Notification Form 24590-LAW-PCN-ENV-10-002 is submitted and approved by Ecology.

The following engineering specification is being submitted to replace the permit specification currently in
Appendix 7.7.

Appendix 7.7
Replace: 24590-WTP-3PS-MBTV-TP001, Rev. 0 1 With: 24590-HLW-3PS-MBTV-T0002, Rev. 0

This modification requests Ecology approval and incorporation into the permit the new specification that
superceded the permitted version. The permitted specification was cancelled and split into two new
specifications with one for the HLW facility and the other for LAW. The LAW specification will be submitted
under modification 24590-LAW-PCN-ENV-1 0-002.

The following identifies the significant changes from the permitted version:

" The new specification applies to the HLW thermal catalytic oxidizer/reducer only. The LAW unit is
placed under its own specification 24590-LAW 3PS-MBTV-T0001 and will be submitted under
modification 24590-LAW-PCN-ENV-10-002

* Section 6, Tests and Inspections is a complete re-write
" Section 10, Submittals, is clarified by removing requirements which are redundant to the daughter

specifications
" The quality level was changed from Q to CM
* Updated Acronyms, Definitions, and Industry Standards
" Added Attachments one through seven

The following is a list of outstanding change documents that have not been incorporated into this modification:
* 24590-CM-MRA-MBTO-00002-T0002
" 24590-CM-MRA-MBTO-00002-T0004
" 24590-CM-MRA-MBTO-00002-T0007
" 24590-CM-MRA-MBTO-00002-T0009
* 24590-WTP-SDDR-MS-1 0-00004

24590-SENV-F000 I Rev 24 (Revised 9/16'2010) Ref:. 24590-WATP-GPP-SENV-010
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Quarter Ending 12/31/10 24590-HLW-PCN-ENV-10-009

24590-SENV-FOOO11 Rev 24 (Revised 9/16/2010)

WAC 173-303-830 Modification Class: Class 1 Class '1 Class 2 Class 3
Please mark the Modification Class: X
Enter relevant WAC 173-303-830, Appendix I Modification citation number:
Enter wording of WAC 173-303-830, Appendix I Modification citation:
In accordance with WAC 173-303-830(4)(d)(i), this modification notification is requested to be reviewed and approved as a
Class 11 modification. WAC 173-303-830(4)(d)(I)(A) states, "Class I modifications apply to minor changes that keep the
permit current with routine changes to the facility or Its operation. These changes do not substantially alter the permit
conditions or reduce the capacity of the facility to protect human health or the environment. In the case of Class I
modifications, the director may require prior approval."

Modification RX Yes R Denied (state reason below) Reviewed by Ecology:
Approved/Concur:
Reason for denial:

J. J. Wallace Date

Ref: 24590-WTP-GPP-SENV-010
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24590-HLW-3PS-MBTV-T0002, Rev 0
HLW Thermal Catalytic Oxidizers/Reducers

Notice

Please note that source, special nuclear, and byproduct materials, as defmed in the Atomic
Energy Act of 1954 (AEA), are regulated at the US Department of Energy (DOE) facilities
exclusively by DOE acting pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate source, special nuclear,
and byproduct materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.

Pane I of 39
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HLW Thermal Catalytic Oxidizers/ Reducers
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HLW Thermal Catalytic Oxidizers/ Reducers

1 Scope

1.1 Project Description and Location

The Hanford Tank Waste Treatment and Immobilization Plant (WTP) is a complex of waste
treatment facilities where the Department of Energy's (DOE) Hanford site tank waste will be
pretreated and immobilized into stable glass form via vitrification. The WTP Contractor will
design, build, and start up the WTP pretreatment and vitrification facilities for the US
Department of Energy's (DOE) Office of River Protection (ORP). The waste treatment facilities
will pre-treat and immobilize the Low-Activity Waste (LAW) and High-Level Waste (HLW)
currently stored in underground storage tanks at the Hanford Site.

The Hanford Site occupies an area of about 560 square miles and is located along the Columbia
River, north of the city of Richland. The WTP Facility will be constructed at the East End of the
200 East Area of the Hanford Site. Benton, Franklin, and Grant counties surround the Hanford
Site.

1.2 Equipment, Material, and Services Required

This specification provides the requirements for the design, analysis, materials selection,
appurtenances selection, project management, quality control, quality assurance, inspection,
fabrication, testing and labeling of 2 ea. HLW Thermal Catalytic Oxidizers/Reducers and the
associated Ammonia/Air Dilution Skids.

The scope of work for the SELLER includes all work specifically defined in this specification
and its addenda and attachments. Work shall include, but is not limited to, the following:

1.2.1 NOT USED

1.2.2 High Level Waste: 2 ea. Thermal Catalytic Oxidizer/Reducer Skids, 24590-HLW-MX-HOP-
SKID-00005 and 24590-HLW-MX-HOP-SKID-00007. 2 ea. Ammonia/Air Dilution Skids,
24590-HLW-MX-HOP-SKID-00006 and 24590-HLW-MX-HOP-SKID-00008. 2 ea. Heater
Control Panels, HOP-PNL-00004 and HOP-PNL-00008 (if vendor panel is provided).
Components are Seismic Category III as denoted on the MDS in Section 2 of the MR.

1.2.3 NOT USED

1.2.4 Provide an analysis from a Thermal Catalytic Oxidizer/Reducer expert of the design to
determine expected catalyst changeout frequency.

1.2.5 NOT USED

1.2.6 NOT USED

1.2.7 NOT USED

1.2.8 NOT USED

1.2.9 NOT USED

Page 4 of 39
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1.2.10 NOT USED

1.2.11 Provide certified material test reports, welding procedures, insulation installation procedures,
surface preparation and coating procedures, testing procedures, testing results, quality
assurance procedures, quality assurance inspection results, and all other procedures and
documentation required per this specification and its addenda and attachments.

1.2.12 Provide transportation, storage, and installation instructions for the Thermal Catalytic
Oxidizers/Reducers and the Ammonia/Air Dilution Skids per manufacturer's
recommendation and this specification.

1.2.13 Provide packaging and prepare the Thermal Catalytic Oxidizer/Reducers Skids, the
Ammonia/Air Dilution Skids, control panels, shim pack, gaskets, special tools (if required),
and catalyst bed for shipment to the WTP site. Packaging shall be sufficient to allow outdoor
storage for a period of up to 12 months at the WTP site, without BUYER action except
routine inspection. Environmental conditions for storage are found in Section 3.6 of this
specification. SELLER shall provide specific guidelines for storage beyond 12 months.

1.2.14 Provide special tools required for installation and maintenance.

1.2.15 Provide Material Safety Data Sheets (MSDSs) for the catalyst cartridges and any other
potentially hazardous chemicals or materials which will be delivered to the BUYER.

1.2.16 Provide a thermal analysis of the Thermal Catalytic Oxidizer/Reducer, and support frame in
accordance with the requirements of this specification and Mechanical Data Sheets (MDSs)
in Section 2 of the Material Requisition (NM). Select insulation material (i.e. calcium
silicate, refractory brick, mineral wool, etc.) to meet thermal requirements of this
specification.

1.2.17 Provide detailed installation procedure for insulation, complete with design drawings and
insulation map.

1.2.18 Provide a seismic analysis of the Thermal Catalytic Oxidizer/Reducer and ammonia
supply/dilution skids in accordance with the requirements of this specification.

1.2.19 Provide shop painting of carbon steel surfaces.

1.2.20 Provide an equipment reliability assessment for all major components and subcomponents
including expected catalyst life of the Thermal Catalytic Oxidizers/Reducers. The definition
of components and sub-components is at SELLER's discretion.

1.2.21 Provide junction boxes to accommodate wiring to remote-mounted SELLER control panel.
SELLER shall provide wiring schedule, diagrams, and documentation to facilitate installation
of wiring from equipment to remote control panel.

1.2.22 Provide ASME Sec Vm and B31.3 analysis of the Thermal Catalytic Oxidizer/Reducer and
the associated Ammonia/Air Dilution supply piping in accordance with the requirements of
this specification.

Page 5 of39
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1.3 Work by Others

Specific activities and materials excluded from the scope of this specification include:

1.3.1 Shipping to WTP jobsite

1.3.2 Material unloading and storage at jobsite

1.3.3 Installation labor

1.3.4 Foundation embeds

1.3.5 NOT USED

1.3.6 NOT USED

1.3.7 Ammonia vapor supply to skid connection

1.3.8 Electric power supply

1.3.9 Off sid external wiring

1.3.10 External connection to BUYER's instrumentation and controls

1.3.11 Insulation installation required per SELLER's thermal analysis and design

1.3.12 ABB Control System Components, software and programming for normal (PCJ) and safety
control (PPJ) systems

1.3.13 Containment Tent, portable HEPA filter exhauster

1.3.14 Grounding cable

1.4 Acronyms

AISC American Institute of Steel Construction

ANSI American National Standards Institute

ASME American Society of Mechanical Engineers

ASTM American Society for Testing and Materials

AWS American Welding Society

CGD Commercial Grade Dedication

CM Commercial

COA Certificate of Analysis
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DBE Design Basis Event

DRE Destruction and Removal Efficiency

FAT Factory Acceptance Test

FF Foundation@ Fieldbus

FMEA Failure Mode and Effects Analysis

HEPA High Efficiency Particulate Air

HLW High Level Waste

ISA Instrument Service Air

LAW Low Activity Waste

MACT Maximum Achievable Control Technology

MDS Mechanical Data Sheet

MR Material Requisition

MSDS Material Safety Data Sheet

MTBF Mean-Time Between Failure

NACE National Association of Corrosion Engineers

NDE Non-Destructive Examination

NEMA National Electrical Manufacturers Association

NFPA National Fire Protection Association

NOx Nitrogen Oxides

P&ID Piping and Instrumentation Diagram

PCJ Process Control System

PIP Process Industry Practices

PMI Positive Material Identification

PPE Personnel Protection Equipment

PPJ Programmable Protection System

PQR Procedure Qualification Record

PSA Process Service Air

Page 7 of 39
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QAP Quality Assurance Program

Q Quality

QL Quality Level

RPP River Protection Project

SC Safety Class

SCO Selective Catalytic Oxidation

SCR Selective Catalytic Reduction

SDDR Supplier Deviation Disposition Request

SS Safety Significant

SSCs Systems, Structures, and Components

SVOCs Semi-Volatile Organic Compounds

TCO Thermal Catalytic Oxidizer

UL Underwriters Laboratories, Inc.

VOCs Volatile Organic Compounds

VSL Vitreous State Laboratory

WAC Washington Administrative Code

WPS Welding Procedure Specification

WTP Hanford Tank Waste Treatment and Immobilization Plant

1.5 Definitions

The equipment covered by this specification will be used in the WTP, where the following
definitions are applicable:

Quality Level (QL): The quality level identifies the quality requirements to be applied to the
equipment. The identified quality levels are Q (Quality), and CM (Commercial). Quality
requirements are specifically defined on the associated MDSs and supplier Quality
Assurance Program (QAP) requirements data sheets.

Seismic Category (SC): Specific requirements for each seismic category are defined in
reference documents listed in Sections 2.3.12 and 2.3.26 of this specification.

Thennal Catalytic Oxidizer/Reducer Expert: One who has extensive knowledge regarding
the characteristics and application of Thermal Catalytic Oxidizers/Reducers. Must have a
minimum of five (5) years experience.

Page 8 of39
24590-GO4B-FOOO 19 Rev 4 (2/12/2008) Ref 24590-WTP-3DP-GO4B-00049



24590-HLW-3PS-MBTV-T0002, Rev 0
HLW Thermal Catalytic Oxidizers/ Reducers

1.6 Safety/Quality Classifications

1.6.1 Refer to the MDS in Section 2 of the MR for Safety Class, Quality Level and Seismic
Category classifications related to the HLW Thermal Catalytic Oxidizers/Reducers and the
Ammonia/Air Dilution skids.

1.6.2 NOT USED

2 Applicable Documents

2.1 General

2.1.1 Work shall be done in accordance with the referenced codes, standards, and documents listed

below, which are an integral part of this specification.

2.1.2 When specific chapters, sections, parts, or paragraphs are listed following a code, industry
standard, or reference document, only those chapters, sections, parts, or paragraphs of the
document are applicable and shall be applied. For the codes and standards listed in Section 2,
the specific revision or effective date identified shall be followed. If a date or revision is not
identified, the latest issue, including addenda, at the time of quotation, shall apply.

2.2 Industry Standards

2.2.1 AISC MO16 - 9h' Edition, Manual of Steel Construction, Allowable Stress Design, as tailored
in Appendix C of 24590-WTP-SRD-ESH-01-001 -02, Safety Requirements Document Vol. II
(see Attachment 3)

2.2.2 NOT USED

2.2.3 NOT USED

2.2.4 NOT USED

2.2.5 NOT USED

2.2.6 ASME B31.3 - 1996, Process Piping Code. as tailored in Appendix C of 24590-WTP-SRD-
ESH-0 1-001-02, Safety Requirements Document Vol. II (see Attachment 2)

2.2.7 ASME B & PVC, Section VIII-2004, Division 1: Rules for Construction ofPressure Vessels

2.2.8 NOT USED

2.2.9 ASME Y14.100-2004, Engineering Drawing Practices

2.2.10 ASTM - E84-08, Surface Burning Characteristics of Building Materials

2.2.11 ASTM - A240-07, Heat-Resisting Chromium and Chromium-Nickel Stainless Steel Plate,
Sheet, and Strip for Pressure Vessels
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2.2.12 AW S D1.6-1999, Structural Welding Code, Stainless Steel

2.2.13 NOT USED

2.2.14 NEMA 250-2003, Enclosures for Electrical Equipment (1,000 Volts Maximum)

2.2.15 NOT USED

2.2.16 NFPA 70 - 1999, National Electrical Code

2.2.17 NFPA 497-2007, Recommended Practicefor Classification of Hazardous Locations for
Electrical Installations in Chemical Process Areas

2.2.18 NOT USED

2.2.19 UL 467-2007, Standard for Safety Grounding and Bonding Equipment

2.2.20 UL 508-2007, Standard for Safety Electric Industrial Control Equipment

2.2.21 UL 508A-2007, Standard for Industrial Control Panels

2.2.22 ANSI K61.1 - 1999, Safety Requirements for the Storage and Handling of Anhydrous
Ammonia, as tailored in Appendix C of 24590-WTP-SRD-ESH-01 -001 -02, Safety
Requirements Document Vol. II (see Attachment 1)

2.2.23 IEEE 3 84-1992, Standard Criteria for Independence of Class IE Equipment and Circuits, as
tailored in referenced specification 24590-WTP-3PS-EKP0-T0001

2.2.24 NOT USED

2.2.25 NOT USED

2.2.26 NOT USED

2.2.27 NOT USED

2.2.28 NOT USED

2.2.29 NOT USED

2.2.30 NOT USED

2.2.31 AWS D1 .1-2000, Structural Welding Code - Steel

2.2.32 29 CFR 1910, Occupational Safety and Health Standards for General Industry

2.3 Reference Documents/Drawings

2.3.1 24590-WTP-3PS-AFPS-TOOOI, Engineering Specification for Shop Applied Special
Protective Coating for Steel Items and Equipment
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2.3.2 24590-WTP-3PS-GOOO-TOOO1, General Specification for Supplier Quality Assurance
Program Requirements

2.3.3 24590-WTP-3PS-GOOO-T0002, General Specification for Positive Material Identification
(PMI)

2.3.4 24590-WTP-3PS-GOOO-T0003, Engineering Specification for Packaging. Handling and
Storage Requirements

2.3.5 24590-WTP-3PS-JQ07-TOOO 1, Engineering Specification for Instrumentation for Package
Systems

2.3.6 24590-WTP-3PS-EKP-TOOO 1 Engineering Specification for Electrical Requirements for
Packaged Equipment

2.3.7 NOT USED

2.3.8 24590-WTP-3PS-NNOO-TOOO 1, Engineering Specification for Thermal Insulation for
Mechanical Systems

2.3.9 245 90-WTP-3PS-PS2-TOOO 1, Engineering Specification for Shop Fabrication of Piping

2.3.10 24590-WTP-3PS-SSOO-TOOO 1, Engineering Specification for Welding of Carbon Structural
Steel

2.3.11 24590-WTP-3PS-SSOO-T0002, General Specification for Welding of Structural Stainless
Steel and Welding of Structural Carbon Steel to Structural Stainless Steel

2.3.12 24590-WTP-3PS-FBO1-TOOO1, Engineering Specification for Structural Design Loads for
Seismic Categoiy III & IV Equipment and Tanks

2.3.13 24590-WTP-3PS-NWP-TOO01, Engineering Specification for General Welding and NDE
Requirements for Supplier Fabricated Piping

2.3.14 NOT USED

2.3.15 24590-WTP-3PS-MVOO-TOOOI, Engineering Specification for Pressure Vessel Design and
Fabrication

2.3.16 24590-WTP-3PS-MVB2-TOOO 1, Engineering Specification for Welding of Pressure Vessel,
Heat Exchangers and Boilers

2.3.17 NOT USED

2.3.18 NOT USED

2.3.19 NOT USED

2.3.20 NOT USED

2.3.21 NOT USED
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2.3.22 NOT USED

2.3.23 VSL-08R1390-1 Small Scale Meller Testing for Allyl Alcohol Method Verification

2.3.24 NOT USED

2.3.25 NOT USED

2.3.26 24590-WTP-3PS-MV00-T0002, Engineering Specification for Seismic Qualification Criteria
for Pressure Vessels

2.3.27 24590-WTP-LIST-CON-08-0001, Restricted Materials List WTP Safety Assurance

2.3.28 24590-WTP-3PS-JQ06-T0005, Environmental Qualification of Control and Electrical

Systems and Components

2.3.29 24590-WTP-3PS-GOOO-TOO 15, Environmental Qualification of Mechanical Equipment

3 Design Requirements

3.1 General

3.1.1 The Thermal Catalytic Oxidizers/Reducers and the associated Ammonia/Air Dilution units
shall be designed per this specification, the applicable documents listed in Section 2 of this
specification, and the MDSs in Section 2 of the MR.

3.1.2 The WTP facility is designed for a minimum service life of 40 years. Structural and pressure
boundary components related to the Thermal Catalytic Oxidizer/Reducer and the associated
Ammonia/Air Dilution units shall be engineered with a design life of 40 years. Catalyst used
in the Thermal Catalytic Oxidizers/Reducers shall have a minimum design life of one year.
Other mechanical components shall have a minimum service life of five years with periodic
maintenance. Components that cannot be guaranteed for a minimum service life of five years
shall be identified in accordance with the following requirements:

" Failure rate or Mean-Time Between Failure (MTBF), whichever is available, and
the basis for the rate including specific references to any sources.

* Estimated modes of failure (example, dielectric breakdown, element overheat, etc.).
This may be delineated in a Failure Mode and Effects Analysis (FMEA). The
method used to perform the FMEA (Example, MIL-STD-1629) and the year shall be
specified. All assumptions used to perform the FMEA shall be clearly stated.

* Recommended maintenance and frequency, as applicable.
* Estimated time to perform the recommended maintenance, as applicable.

The data above shall be based on the physical and environmental conditions delineated in this
specification and MDSs. Where possible, the SELLER shall compare the figures for the
equipment in this specification to similar equipment sold and serviced by the SELLER. The
source for all estimates and any underlying assumptions shall be stated. If software is used to
perform the FMEA, the SELLER shall specify the software used and the version (example
software, Relex, Isogen, Reliasoft, etc.).

Page 12 of 39
24590-G04B-F0001 9 Rev 4 (2/12/2008) Ref: 24590-WTP-3DP-GO4B-00049



24590-HLW-3PS-MBTV-T0002, Rev 0
H LW Thermal Catalytic Oxidizers/Reducers

3.1.3 Operation of the Thermal Catalytic Oxidizers/Reducers and the associated Ammonia/Air
Dilution units shall be continuous for one year. Refer to MDSs in Section 2 of the MR for
thermal cyclic conditions.

3.1.4 Tjhe thermal and seismic analyses to be provided per this specification must verify that the
final detailed design of the Thenral Catalytic Oxidizers/Reducers and the associated
Ammonia/Air Dilution units meet the requirements set forth in this specification and its
addenda and attachments.

3.1.5 The maximum pressure drops across the Thermal Catalytic Oxidizers/Reducers shall be in
accordance with the requirements of the MDSs.

3.1.6 The following requirements shall be met:

* Pressure boundary shall be designed in accordance with the requirements of ASME
B&PVC, Section VIII, Div. I and BUYER specification 24590-WTP-3PS-MVOO-
TOOQ 1. Engineering Specification for Pressure Vessel Design and Fabrication. Code
stamp is not required

* Non-Destructive Examination (NDE) requirements for the pressure boundary shall be
in accordance with BUYER specification 24590-WTP-3PS-MV00-T0001,
Engineering Specification for Pressure Vessel Design and Fabrication, Commercial
Grade (CM) Vessels

* Seismic analysis shall be per BUYER specification 24590-WTP-3PS-MVOO-T0002.
Engineering Specification for Seismic qualification Criteria for Pressure Vessels

* The structure supporting the pressure boundary shall be designed per BUYER
specification 24590-WTP-3PS-MVOO-T0002, Section 7.2.2, Engineering Specification
for Seismic Qualification Criteria for Pressure Vessels

3.1.7 Penetrations in the pressure boundary (i.e. access doors. sample ports, etc.) shall be designed
and reinforced in accordance with the requirements of ASME B&PVC, Section VIII, Div. 1,
and BUYER specification 24590-WTP-3PS-MVOO-TOOO 1. Engineering Specification for
Pressure Vessel Design and Fabrication. In addition, access doors shall be designed for ease
of operation by one person.

3.1.8 If determined necessary by thermal analysis. SELLER shall design the Thermal Catalytic
Oxidizers/Reducers to be externally insulated so the external surface temperature does not
exceed 140'F. Insulation shall meet applicable requirements of BUYER specification
24590-WTP-3PS-NN00-T000 Engineering Specification for Thermal Insulationfor
Mechanical Svstems.

3.1.9 Internal bracing shall be minimized. Where internal bracing is required. bracing members of
circular cross section are preferred.

3.1.10 NOT USED

3.1.11 NOT USED
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3.1.12 The SELLER shall select insulation and design the Thermal Catalytic Oxidizers/Reducers
and support frame to prevent the BUYER's concrete foundation from reaching a maximum
temperature of 150"F.

3.1.13 SELLER shall design and supply necessary outlet piping for sample nozzles located
downstream of the recuperative heat exchanger required for ammonia control. SELLER shall
include pipe supports and Tied Expansion joints for both the offgas process inlet and outlet
connections. Tied Expansion joints shall be 2 ply or greater.

3.1.14 The following are the Safety Significant functions of the HLW Thermal Catalytic
Oxidizer/Reducer and the Ammonia/Air Dilution units. (Note: Only root components are
listed below. See P&ID 24590-HLW-M6-HOP-00008 / -20008 for the remaining
components):

a) Confinement of Melter Offgas: TCO housing, piping, and appurtenances shall be
designed to maintain offgas confinement during normal operation, and during and
after a seismic event. Structural failure of internals shall not breach confinement
boundary.

b) Confinement of Ammonia: The ammonia supply piping, valves, and appurtenances
shall maintain confinement of ammonia during normal operation, and during and
after a seismic event.

c) Heater High Temperature Interlock: TE0514(Z), JY0520(Z), TE2514(Z),
JY2520(Z). Heater to be shut down at a given high temperature setpoint to prevent
an over temperature condition.

d) Low Dilution Air Flow Interlock: YV0504(Z), YV2504(Z), YV0509(Z),
YV2509(Z), FT0517(Z), FT2517(Z), FT0518(Z), FT2518(Z). Ammonia supply to
be shut off at a given low dilution air flow setpoint.

e) NOT USED

f) Low SCR Temp Interlock: TE0336(Z), TE2336(Z). Ammonia supply to be shut off
at a given low SCR temperature setpoint.

g) NOT USED

h) NOT USED

i) NOT USED

3.1.15 NOT USED

3.2 Offgas Treatment System Description

Offgas is generated from the vitrification of radioactive waste in Joule heated ceramic melters.

3.2.1 NOT USED

3.2.2 HLW Thermal Catalytic Oxidizer/Selective Catalytic Reduction Units:

The feed to the HLW Thermal Catalytic Oxidizer/Reducer is primarily melter offgas that has
been treated by a Submerged Bed Scrubber (SBS), Wet Electrostatic Precipitator (WESP), High
Efficiency Mist Eliminator (HIEME), HEPA Filters, Activated Carbon Bed Adsorber, and Silver
Mordenite column.
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3.3 Basic Function

Each Thermal Catalytic Oxidizer/Reducer unit shall consist of four primary components, a
recuperative heat exchanger, electric heater, VOC selective catalytic oxidation (SCO) bed, and
NOx selective catalytic reduction (SCR) bed. The rating of each component shall be determined
by the SELLER to meet the performance requirements specified in Section 3.4 of this
specification. SELLER shall also include ammonia dilution and mixing appurtenances necessary
to meet performance requirements of this specification.

3.3.1 Recuperative Heat Exchanger

The recuperative heat exchanger is primarily employed to recover heat from the SCR hot
exhaust gas for the Thermal Catalytic Oxidation/Reducer unit. The heat exchanger shall cool
down the hot SCR exhaust gas and heat the incoming offgas.

3.3.2 Electric Heater

The electric heater is downstream of the recuperative heat exchanger and is employed to heat
the offgas feed to the final desired oxidation and reduction temperatures. After startup, the
electric heater shall function as a trim control to raise the offgas temperature to the required
oxidizing temperature. Required oxidizing and reduction temperatures shall be per
performance criteria specified in Section 3.4 of this specification.

3.3.3 Oxidation Catalyst

The SCO, containing oxidation catalyst, is downstream of the Electric Heater and will
oxidize volatile and semi-volatile organic compounds creating water and carbon dioxide.
The residence time and number of catalyst beds shall be as specified in Section 3.4 of this
specification.

3.3.4 NOx Selective Catalytic Reduction Unit

The SCR, containing reduction catalyst, is downstream of the Oxidation Catalyst and shall
use ammonia injection to reduce the NOx to Nitrogen, Oxygen, and water through catalytic
reaction with ammonia.

3.3.5 Ammonia Dilution System

The BUYER will supply ammonia gas to the 14LW SCRs. SELLER shall specify dilution air
flow rates and pressures if required for the Ammonia/Air Dilution system. SELLER shall
supply necessary equipment required to meet performance requirements.

3.4 Performance

3.4.1 Refer to the Thermal Catalytic Oxidizers/Reducers MDSs for design data and gas stream
properties.

3.4.2 The organic Destruction and Removal Efficiency (DRE) performance shall be based on inlet
loadings specified in the MDSs.

24590-GO4B-FOOO 19 Rev 4 (2/12;2008)
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3.4.3 The Thermal Catalytic Oxidizers/Reducers shall meet the DRE for Volatile Organic
Compounds (VOCs) and Semi-Volatile Organic Compounds (SVOCs) as required in the
MDSs as well as residence time and minimum oxidizing temperatures specified.

3.4.4 The NOx SCR unit shall meet the reduction efficiency at less than the specified ammonia slip
concentration required in the MDSs.

3.4.5 Detection limits used to verify the Thermal Catalytic Oxidizers/Reducers guaranteed
performance shall be based on BUYER information (MDS General Note 9).

3.4.6 SELLER shall provide curves plotting efficiency versus inlet operating temperature for the
Thermal Catalytic Oxidizer and Selective Catalytic Reducer catalysts.

3.4.7 SELLER shall provide ammonia slip curves for SCR performance.

3.4.8 NOT USED

3.4.9 NOT USED

3.4.10 The ammonia slip exiting the HLW systems shall be specified by the SELLER to meet the
NOx reduction efficiencies specified in Section 3.4.4 of this specification.

3.4.11 BUYER's residence time, specified in the MDSs, is the minimum for VOC and SVOC
destruction and therefore shall be used by SELLER if it exceeds the SELLER's calculated
required residence time.

3.4.12 As specified in the MDSs, concentrations of certain chemical compounds are subject to large

step increases and spikes. The SELLER's calculation shall account for these increases and
spikes.

3.4.13 SELLER shall identify if additional NOx analyzers are required outside the boundaries of the
SELLER's equipment to meet the specified NOx reduction efficiency and ammonia slip
MDS requirements. SELLER shall obtain BUYER's approval for additional NOx analyzers.

3.5 Design Conditions

3.5.1 Refer to the Thermal Catalytic Oxidizers/Reducers and the associated Ammonia/Air Dilution
MDSs in Section 2 of the MR.

3.5.2 NOT USED
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3.5.3 As required, approximately 2 inches of shim plates will be stacked at embed locations for
leveling support frames. SELLER shall provide a shim pack for each point the Thermal
Catalytic Oxidizer/Reducer Skid's and Ammonia/Air Dilution Skid's support frames are
supported and/or attached to BUYER's foundation embed plates. Each shim pack shall
include one (1) 0.25 inch shim and two (2) 0.125 inch, 0.0625 inch, 0.040 inch, 0.010 inch,
and 0.005 inch shims. Material shall be stainless steel 304, 304L, 316, 316L or any
combination. Once leveled, the following will be completed to anchor column support
frames to BUYER's foundation:

* Shim plates will be field welded together
" Support frames will be field welded to shim plates
" Shim plates will be field welded to embed plates

3.5.4 NOT USED

3.6 Environmental Conditions

3.6.1 The Thermal Catalytic Oxidizer/Reducer Skids and Ammonia/Air Dilution Skids will be
located indoors. Refer to MDSs for specific room environmental design conditions.

3.6.2 Thermal Catalytic Oxidizers/Reducers and components. except catalysts, and the
Ammonia/Air Dilution Skids may be stored outdoors prior to installation at ambient extreme
temperatures ranging from minus 23'F dry-bulb to 113 F dry-bulb and a relative humidity of
0 to 100%.

3.6.3 Refer to Sections 3.7, 3.9 and 3.10 of this engineering specification for enclosure,
instrumentation and electrical requirements and related environmental qualification
requirements.

3.6.4 Safety Significant instrumentation that is required to meet environmental qualification shall
be qualified in accordance with engineering specification 24590-WTP-3PS-JQ06-T0005,
Engineering Specification for Environmental Qualification of Control and Electrical Systems
and Components.

3.7 . Mechanical Requirements

3.7.1 General

3.7.1.1 Due to access restrictions for installation., the Thermal Catalytic Oxidizer/Reducer units
shall be fabricated in such a manner that will allow delivery in three to five sections
that comply with the bounding dimensions specified in MDSs. Each section of the
Thermal Catalytic Oxidizer/Reducer shall be skid mounted.

3.7.1.2 The catalyst bed shall be designed for manual removal and replacement. The catalyst
bed shall be designed to meet service life requirements outlined in Section 3.1.2 of this
specification. The weight of a catalyst module shall not exceed 50 pounds for lifting
manually. BUYER prefers side access for replacing the catalysts. if weights exceed 50
pounds. lifting beams or rigs shall be designed and supplied by the SELLER.
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3.7.1.3 SELLER shall provide transitions for connection to BUYER's piping and gas analyzer
instrumentation. All flanges required for connection to BUYER's piping and gas
analyzers shall have raised face flanges. See Attachment 4 (HLW Skid Interface
Connections). See also Attachments 5 and 6 (Connection for Non-Routine Sample
Extraction and Connection for Sample Extraction - Permanent Typical, respectively)
for non-routine and permanent analyzer connection details.

3.7.1.4 SELLER shall provide TCO drain lines. Drain lines shall be welded to the housing at
low points. Penetrations by drains shall be arranged and individually sealed so that
catalysis beds cannot be bypassed. Drain lines shall be piped to skid edge and flanged.

3.7.1.5 NOT USED

3.7.1.6 SELLER shall design and supply recuperative heat exchanger outlet piping as specified
in the MDSs. Pipe fabrication and supports shall be designed in accordance with
ASME B3 1.3 and BUYER specification 24590-WTP-3PS-PS02-TOOOI Shop
Fabrication ofPiping, and be included in the SELLER's scope of supply. SELLER
shall include pipe supports and tied expansion joints for both offgas process inlet and
outlet connections.

3.7.1.7 Mechanical components required to meet the Safety Significant functions of
containment of melter offgas shall be designed and fabricated to meet environmental
qualifications in accordance with engineering specification 24590-WTP-3PS-GOOO-
T0015, Engineering Specifi-cation for Environmental Qualification of Mechanical
Equipment.

3.7.1 .8 A containment tent or series of containments tents will be erected by the BUYER to
control the work area for catalyst removal and replacement after permanent installation
of the TCO units. The BUYER will supply and set up a portable HEPA filtered
exhauster for containment tent ventilation with discharge port monitoring. The TCO
unit will be ventilated using permanently installed process fans. Prior to opening the
catalyst access doors on the TCO unit, the TCO unit air will be sampled using an up
stream, 1/4 inch pre-installed sample tap. The air sample will be used to determine the
level of airborne radioactive material inside the TCO unit. After the air samples are
taken and deemed acceptable, opening the catalyst access doors will take place inside
the containment tent once stable air flow conditions are established.

The SELLER shall supply the following for each TCO unit:

* One 1/4 inch air sample tap per TCO unit. Include one 1/4 inch ball valve.
The sample tap shall extend 12 inches inside the TCO unit. The accessible
end of the 1/4 inch ball valve shall include a cap. There shall be at least 3
inches of clearance, for tightening bolts, between the insulating jacketing
and the underside of the flange.
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Catalyst removal / installation:

The catalyst bed (s) shall be designed for manual removal and replacement
without entering the TCO unit for contact maintenance. It is acceptable for

hands and arms to break the plane of the catalyst access door to reach inside

the TCO to operate jack bolts with hand tools or use tools with extended

handles to remove /replace catalyst modules. It is acceptable to split the
movable catalyst frame to minimize the weight of the frame being moved
for catalyst module removal / replacement. Pulling the Catalyst module
forward to unsnap the tongue and groove connection is not desirable. A

jack bolt system that applies pressure to the movable frame to hold the
catalyst modules in place is desired.

3.7.1.9 To facilitate process troubleshooting and to obtain additional data during testing and

operations, the SELLER shall supply the following for each TCO unit:

" One thermowell between each of the VOC catalyst beds to be provided to

take temperature readings during non-routine evolutions. Thermowells

shall be located to minimize flow disturbance and not interfere with the

manipulation of the catalyst access doors. The location shall consider
optimum accessibility. However, it is acceptable to locate the thermowell
on the top of the TCO. Include ball valve, blind flange, gaskets and bolts
for each well assembly. See Attachment 5 (Connection for Non-Routine

Sample Extraction) for temporary connection details.

" One sample port between each of the VOC catalyst beds to be used to
measure offgas concentrations during non-routine evolutions. Sample ports
shall be located to minimize flow disturbance and not interfere with the
manipulation of the catalyst access doors. The location shall consider
optimum accessibility. However, it is acceptable to locate the sample ports

on the top of the TCO. Include ball valve, blind flange, gaskets and bolts
for each sample port. See Attachment 5 (Connection for Non-Routine
Sample Extraction) for temporary connection details.

3.7.2 Recuperative Heat Exchanger

3.7.2.1 Unless otherwise specified. the heat exchanger pressure boundary shall be designed in
accordance with ASME B&PVC. Section VIII. Div. 1.
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3.7.2.2 The recuperative heat exchangers in the Thermal Catalytic Oxidizer/Reducer units are
expected to have a design life of 40 years. If the design life is less than 40 years, the
SELLER shall provide provisions for cleaning, maintenance, repair or unit
replacement. The SELLER shall submit options for cleaning, maintenance, repair or
provisions for total unit replacement of the recuperative heat exchanger. Options to be
considered, but not limited to, include:

* Body flanges that allow for total unit replacement,

" Clean out doors for maintenance access,

* Automatic wash systems/particulate collection hoppers, and

* Bolted connection to skid support frame.

3.7.2.3 Heat exchangers shall be designed for full differential pressure, with one side at the
design pressure and the other side at atmospheric pressure.

3.7.2.4 NOT USED

3.7.2.5 NOT USED

3.7.2.6 NOT USED

3.7.3 Ammonia/Air Dilution Equipment

3.7.3.1 Design and fabrication of ammonia piping and valves shall be in accordance with
ANSI K61.1, ASME B31.3, and BUYER specification 24590-WTP-3PS-PS02-TOOO 1,
Shop Fabrication of Piping.

3.7.3.2 NOT USED

3.7.3.3 Piping and components required for the HLW Ammonia/Air Dilution shall be located
on a separate skid away from the Thermal Catalytic Oxidizer/Reducer skid. Refer to
MDS for space envelope and equipment layout requirements. SELLER shall include
necessary equipment to meet performance requirements of this specification.

3.7.3.4 NOT USED

3.7.3.5 NOT USED

3.7.3.6 NOT USED

3.7.3.7 NOT USED

3.7.3.8 NOT USED

3.7.3.9 NOT USED

3.7.3.10 NOT USED
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3.7.3.11 NOT USED

3.7.3.12 NOT USED

3.7.3.13 NOT USED

3.7.3.14 NOT USED

3.7.3.15 NOT USED

3.7.3.16 NOT USED

3.7.3.17 NOT USED

3.7.3.18 NOT USED

3.8 Loading

3.8.1 The Thermal Catalytic Oxidizers/Reducers (24590-HLW-MX-HOP-SKID-00005/7) and the
associated Ammonia/Air Dilution assemblies shall be self-supporting, capable of carrying the
static loads of components and the stress imposed during shipment, installation, and
operation.

3.8.2 The Thermal Catalytic Oxidizer/Reducer and the associated Ammonia/Air Dilution skids

shall be designed in accordance with the load and load combination requirements of

specification 24590-WTP-3PS-FBOI-TOOO1, Structural Design Loads for Seismic Categoiy
Jii & 11 Equipment and Tanks and 24590-WTP-3PS-MVOO-T0002, Engineering
Specification for SeisMic Qualification Criteria for Pressure Vessels.

3.8.3 The SELLER shall provide a seismic analysis in accordance with Section 3.8.2 of this
specification. The SELLER shall provide the documented results of the seismic analysis in
report form to the BUYER.

3.8.4 The Thermal Catalytic Oxidizer/Reducer units shall be designed in accordance with the
nozzle load requirements as specified in the MDSs in Section 2 of the MR.

3.9 Electrical Requirements

3.9.1 Electrical components and appurtenances furnished with the Thermal Catalytic
Oxidizer/Reducer and the associated Ammonia/Air Dilution units shall conform to the
requirements of specification 24590WTP-3PS-EKPO-TOOO 1. Electrical Requirementsfor

Packaged Equipment. Electrical components shall also meet applicable sections of NFPA
70, and requirements outlined in NFPA 497.

3.9.2 Electric hcaters shall be of the element type and mounted on removable flanged plates for
ease of maintenance. BUYER will supply a 480V 3-wire wye grounded power circuit. If
SELLER's supplied heaters are rated for a lower voltage. SELLER shall supply the necessary
components to step the electricity down to the necessary voltage.

3.9.3 Electrical enclosures shall be NEMA 4X rated.
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3.9.4 The Thermal Catalytic Oxidizer/Reducer control panel components shall be UL 508 listed
and certified. Control panels as a whole shall be UL 508A labeled.

3.9.5 Safety Significant electrical systems/components are required to meet environmental
qualification and shall be qualified in accordance with engineering specification 24590-WTP-
3PS-JQ06-T0005, Engineering Specification for Environmental Qualification of Control and
Electrical Systems and Components.

3.9.6 NOT USED

3.9.7 SELLER shall provide a grounding lug or boss, in accordance with UL 467, on the
equipment housing or frame to facilitate attachment of grounding cable by the BUYER.

3.9.8 SELLER shall provide total electric load for each Thermal Catalytic Oxidizer/Reducer.

3.10 Instrumentation and Control Requirements

3.10.1 Instrumentation and controls furnished with the Thermal Catalytic Oxidizer/Reducer and the
associated Ammonia/Air Dilution units shall meet the requirements of engineering
specification 24590-W'TP-3PS-JQ07-T0001,Rev. 2, Instrumentationfor Package Systems.
BUYER shall provide the appropriate ABB control system components (i.e. 1/0 modules,
power supplies) to the SELLER for fabrication into the SELLER's heater control panel as
described in Section 3.4.2.1.1 of 24590-WTP-3PS-JQ07-T0001, Rev. 2. SELLER shall
provide non-ABB manufactured equipment (fiber optic converters, fiber optic patch cables
and plates, terminals, circuit breaker, wiring, etc.) and panel fabrication.

3.10.2 SELLER shall design the heater control panel to utilize the ABB control system equipment
and provide a panel arrangement drawing with Bill of Material identifying all parts to be
provided by the BUYER. SELLER shall provide an I/0 list on the panel arrangement
drawing for all instruments. Reference BUYER's P&IDs in Section 2 of the MR for
additional information regarding instrument locations and types.

3.10.3 SELLER shall provide control narrative, logic drawings, termination drawings, and related
items as specified in 24590-WTP-3PS-JQ07-T0001, Instrumentationfor Package Systems for
normal (PCJ) and safety control system (PPJ) operation. BUYER shall provide programming
for normal operation (PCJ) via software included with BUYER supplied ABB components,
and for safety operation via BUYER's safety control system (PPJ), according to SELLER's
specification of the monitoring and control requirements. BUYER shall provide controller,
software, and attend and support the factory test of the equipment at the SELLER's facility.

3.10.4 NOT USED

J.10.5 In-line instruments shall be wired or tubed to the skid edge. Tubing shall terminate with a
bulkhead connection. Wiring shall terminate in a junction box.

3.10.6 NOT USED

3.10.7 NOT USED

3.10.8 NOT USED

24590-G04B-F0001 9 Rev 4 (2/12/2008)
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3.10.9 NOT USED

3.10.10 NOT USED

3.10.11 NOTUSED

3.10.12 NOT USED

3.10.13 NOT USED

3.10.14 Safety Significant instrumentation is required to meet environmental qualification and shall
be qualified in accordance with engineering specification 24590-WTP-3PS-JQ06-T0005,
Engineering Specification for Environmental Qualification of Control and Electrical Systems
and Components.

3.11 Lifting Requirements

3.11.1 Lifting lugs shall be installed on the Thermal Catalytic Oxidizers/Reducers and
Ammonia/Air Dilution skid packages for balanced lifting and handling. SELLER shall
identify the weight and center of gravity of each package. All lifting points shall be designed
in accordance with the requirements of BUYER specification 24590-WTP-3PS-G000-T0003.
General Specification for Packaging, Handling, and Storage Requirements.

3.11.2 Lifting eyes or lugs shall be certified to be suitable for the safe, balanced lifting and handling
of the equipment without distortion or damage to the components.

3.11.3 All lifting attachments shall have either a safety factor of three (3), based on material ultimate
strength, or Five (5), based on the material yield strength, whichever is more conservative.
The lifting points and center of gravity shall have a label clearly identifying its safe working
load.

3.11.4 Lifting lugs must accept standard commercial lifting equipment. Chain blocks or braiding
shall not be permitted.

3.11.5 The lifting lugs for the packages must be accessible from the top, without removal of
components or covers.

3.11.6 NOT USED

3.11.7 SELLER to provide calculations for the lift lug design.

3.12 Thermal Analysis Requirements

3.12.1 Method of thermal analysis shall be proposed by the SELLER.

3. 12 2 Refer to MDS for thermal analysis technical information and heat loss requirements (i.e.
thermal conductivity values, room temperatures. etc.).

3.12.3 The thermal analysis shall include the effects of stresses resulting from potential variations in
temperatures due to startup, normal operation. shutdowns. and thermal cycling of the
Thermal Catalytic Oxidizer/Reducer. Analysis shall show that the Thermal Catalytic
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Oxidizers/Reducers are adequate for the design life specified in Section 3.1.2 of this
specification. Analysis shall also establish design temperature of the TCOs.

3.12.4 The thermal analysis shall include thermal expansion of the Thermal Catalytic
Oxidizers/Reducers and resulting nozzle loadings in X, Y, and Z planes with deflections at
normal operating conditions and design conditions.

3.12.5 NOT USED

3.12.6 The thermal analysis shall determine the thickness and extent of insulation required on the
sides, ends, top and bottom of the Thermal Catalytic Oxidizers/Reducers to ensure that the
insulation jacket temperature and all exterior uninsulated portions with potential for
personnel exposure, do not exceed 140 'F at maximum design temperature.

3.12.7 The thermal analysis shall determine the thickness and extent of insulation required on the
bottom of the Thermal Catalytic Oxidizers/Reducers so that the temperature of the concrete
does not exceed 150 'F.

3.12.8 The SELLER shall provide the documented results of the thermal analysis in report form to
the BUYER. The thermal analysis report shall provide a complete thermal analysis of the
Thermal Catalytic Oxidizers/Reducers and shall include 3-D graphical results of models and
all calculations performed, as applicable to the analysis approach chosen.

3.12.9 All assumptions shall be plainly identified and data presented (including their uncertainty)
with precise logic.

3.12.10 The final thermal analysis report shall convey information to several disciplines, many of
whom may be less familiar with the general subject than the authors. Care shall be taken to
use simple statements and expressions and to make statements as concise as possible. If
highly technical terms are necessary, they shall be adequately explained and defined.

3.13 Thermal Catalytic Oxidizer/Reducer Design Analysis Requirements

3.13.1 The SELLER shall conduct and submit Thermal Catalytic Oxidizer/Reducer design analyses
for the HLW units. The design analysis of the Thermal Catalytic Oxidizers/Reducers shall be
conducted by a Thermal Catalytic Oxidizer/Reducer expert to determine the expected catalyst
changeout frequency for the final Thermal Catalytic Oxidizer/Reducer design. SELLER
shall provide personnel qualifications to the BUYER for review.

3.13.2 Analysis shall be conducted considering operation of the Thermal Catalytic
Oxidizers/Reducers at design conditions outlined in this specification and MDSs.

3.13.3 Analysis shall determine expected catalyst changeout frequency based on the gas
composition and load information specified in the MDSs in Section 2 of the MR.

3.13.4 The design analysis for expected catalyst changeout shall assume that the offgas flow through
the Thermal Catalytic Oxidizers/Reducers may vary as much as ±10% from the design
flowrate specified in the MDSs in Section 2 of the MR.
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3.13.5 The SELLER shall provide the documented results of the Thermal Catalytic
Oxidizer/Reducer analysis with any graphical results, as applicable, in report form to the
BUYER prior to fabrication.

3.14 Accessibility and Maintenance

3.14.1 BUYER' s layout allows for necessary access and space requirements to facilitate
maintenance during normal plant operation or scheduled shutdown.

3.14.2 Supplier's recommended accessibility and maintenance requirements for each piece of
equipment shall be included in the SELLER's design and shown on layout drawings. Side
access for replacement of the catalyst and related gaskets is required.

3.14.3 NOT USED

3.14.4 SELLER shall provide instructions and frequency of maintenance including lubrication.
rotation, heating, and any other type of preventative maintenance that will preserve the
equipment until the time it is put into operation, including:

" Up to 12 months outdoor storage prior to installation
" Outdoor preservation maintenance and inspection schedule
" Indoor (installed) but not operating preservation maintenance and inspection schedule
* Operating preservation maintenance and inspection schedule

3.14.5 Frequency of inspection and maintenance intervals during operation shall be in accordance
with equipment SELLER's recommendations.

3.14.6 Equipment, instrumentation, and electrical components that are six feet over from ground
level and require routine maintenance shall be provided with permanent work platforms with
fixed ladders/stairs to perform maintenance.

3.14.7 Maintenance platforms and ladders, if applicable per 3.14.6. shall be designed to meet the
requirements set forth in 29 CFR 1910, Occupational Safety' and Health Standards for
General Industry and AISC 9th Edition.

3.14.8 The maintenance platforms, if applicable per 3.14.6, shall be attached without welding after
the equipment is installed in the HLW facility.

4 Materials

4.1 General

4.1.1 SELLER shall comply with specification 24590-WTP-3PS-GOOO-T0002, Positive Material
Idenrification (PMI).
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4.2 Construction

4.2.1 Materials of construction shall have properties suitable for the service conditions defined in
the MDSs.

4.2.2 The ASME and/or ASTM material numbers and grades shall be identified and a
"Manufacturer's Material Certificate of Compliance" shall be provided for the housing,
ducts, weld filler metal, and support framing integral to the Thermal Catalytic
Oxidizer/Reducer and the associated Ammonia/Air Dilution assemblies. Material
designations shall be indicated on the fabrication drawings and in the material lists.

4.2.3 Thermal Catalytic Oxidizer/Reducer and the associated Ammonia/Air Dilution skids shall be
fabricated from structural steel shapes and plates properly reinforced to be self-supporting,
capable of carrying the static loads of components and the stresses imposed during shipment,
installation, and operation.

4.2.4 Thermal Catalytic Oxidizer/Reducer and the associated Ammonia/Air Dilution housings and
outlet piping shall be fabricated from materials specified in the MDSs in Section 2 of the
MR.

4.2.5 NOT USED

4.2.6 Where the BUYER has not specified material types, the SELLER shall select materials
giving consideration to the design life of the equipment, compatibility with adjacent
materials, compatibility with the process materials and conditions, environmental conditions,
and coating requirements.

4.3 Prohibited Materials

4.3.1 As applicable. mercury, zinc, cadmium, or other low melting point materials and halogens
shall not be used in direct contact with stainless steel. This prohibition also applies to use of
tools, fixtures, paints, coatings and sealing compounds, and any other equipment or materials
used by the SELLER in handling, assembly and storage of stainless steel parts or
components.

4.3.2 Asbestos shall not be used in any component of the Thermal Catalytic Oxidizers/Reducers,
the associated Ammonia/Air Dilution units, and appurtenances.

4.3.3 The prohibited materials list excludes materials that might be used for bearings, brazed joints,
or instruments.

4.3.4 The equipment provided to the BUYER shall not contain any of the materials listed in 24590-
WTP-LIST-CON-08-000 1, Restricted Materials List WTP Safety Assurance unless BUYER
(Safety Assurance) approval is obtained.
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4.4 Insulation

4.4.1 The SELLER shall provide detailed insulation installation procedures complete with
drawings showing methods and details for applying and securing insulation. Installation
procedures and drawings shall include details related to applying and securing metal
jacketing (if externally insulated), to the Thermal Catalytic Oxidizers/Reducers. The
insulation procedures shall be in accordance with BUYER specification 24590-WTP-3PS-
NNOO-TOOOI Thermal Insulation for Mechanical Systems, and this specification. The
insulation installation procedures shall be reviewed by the BUYER prior to commencement
of work to install insulation on the Thermal Catalytic Oxidizers/Reducers.

4.4.2 SELLER shall recommend cements, mastics, and adhesives that will be suitable for the
maximum design temperature of the Thermal Catalytic Oxidizers/Reducers. The mixing of
cements, mastics, etc., shall be done with deionized water.

4.4.3 NOT USED

4.4.4 NOT USED

4.4.5 Provide for removable/replaceable insulation on flanges. manholes, doors, and access
openings.

4.4.6 Insulation thickness greater than three (3) inches applied to the exterior of the Thermal
Catalytic Oxidizers/Reducers shall be applied in multiple layers with staggered joints. Each
layer of multiple layer and double insulation shall be held in place separately.

4.4.7 Exterior insulation shall be jacketed with 304 stainless steel. The stainless steel jacketing
shall be 0.024 inch thick flat and smooth sheet, and conform to ASTM A240. The jacketing
shall be furnished in the annealed or soft condition with a regular 2B mill finish and have a
factory applied moisture barrier.

4.4.8 Design jacketing with an overlap of 2 inch minimum between sections. Standard process
industry practices shall be followed.

4.4.9 Design stainless steel jacketing exposed edges to be machine-bent or rolled to eliminate sharp
corners.

4.4.10 NOT USED

4.4.11 NOT USED

4.4.12 NOT USED

4.4.13 NOT USED

4.4.14 All insulation components, including facings. mastics. and adhesives. shall meet ASTM E84
fire hazard rating not to exceed 25 for flame spread and 50 for fuel contributed and smoke
developed. Ratings used are determined by Underwriters Laboratories Inc. (UL).
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5 Fabrication

5.1 General

5.1.1 Fabrication of the thermal catalytic oxidizer/reducer units shall be in accordance with the
requirements of 24590-WTP-3PS-MVOO-TQO1, Engineering Specification for Pressure
Vessel Design and Fabrication.

5.1.2 Fabrication of piping shall meet the requirements of BUYER specifications 24590-WTP-
3PS-PSO2-TOOO1 Shop Fabrication of Piping, 24590-WTP-3PS-NWP-T0001 General
Welding and NDE Requirements for Supplier Fabricated Piping, and ASME B31.3.

5.1.3 NOT USED

5.1.4 NOT USED

5.1.5 All stainless steel metal working, grinding, cutting, machining and welding shall use tools
and consumables dedicated and segregated from all others to prevent cross contamination. A
dedicated work area for tools, equipment storage, parts storage and raw materials must be
established to control contamination. Welding consumables for stainless steel welding must
be segregated from other consumables.

5.2 Welding

5.2.1 Design and fabrication of the TCO pressure boundary shall be in accordance with
specification 24590-WTP-3PS-MV00-T0001, Pressure Vessel Design and Fabrication

5.2.2 Welding of the TCO pressure boundary shall be in accordance with specification 24590-
W TP-3PS-MVB2-T000 1, Welding of Pressure Vessels, Heat Exchangers and Boilers.

5.2.3 Fabrication of TCO piping shall be in accordance with 24590-WTP-3PS-PS2-TOOO1, Shop
Fabrication of Piping.

5.2.4 Welding and NDE of TCO piping shall be in accordance with specification 24590-WTP-3PS-
NWPO-T000 1, General Welding and NDE Requirements For Supplier Fabricated Piping.

5.2.5 NOT USED

5.2.6 NOT USED

5.2.7 NOT USED

5.2.8 NOT USED

5.2.9 NOT USED

5.2.10 Welding of carbon structural steel shall be in accordance with AWS D1.1 and specification
24590-WTP-3PS-SS00-T0001, Welding of Carbon Structural Steel.
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5.2.11 Welding of structural stainless steel shall be in accordance with AWS Dl.6 and BUYER
specification 24590-WTP-3PS-SS00-T0002, Welding of Structural Stainless Steel and
Welding of Structural Carbon Steel to Structural Stainless Steel.

5.2.12 NOT USED

5.2.13 NOT USED

5.3 Painting

5.3.1 Shop painting shall be in accordance with 24590-WTP-3PS-AFPS-T0001, Shop Applied

Special Protective Coating for Steel Items and Equipment.

5.3.2 NOT USED

5.4 Assembly

5.4.1 NOT USED

5.4.2 NOT USED

5.4.3 NOT USED

5.4.4 The Thermal Catalytic Oxidizers/Reducers and the associated Ammonia/Air Dilution units
shall have edges that are both smooth and not sharp to the touch.

5.4.5 NOT USED

5.4.6 NOT USED

6 Tests and Inspections

6.1 General

6.1.1 The SELLER shall provide all instruments, cables, and facilities necessary to perform any

shop tests. the Factory Acceptance Tests (FAT) and NDE.

6.1.2 SELLER shall provide the necessary hardware, fan, pre heater, power. controls. temporary
insulation. piping. and ductwork for the HLW TCOs and test equipment to set up and operate
the HLW TCOs at the design conditions specified in the HLW MDS at the supplier's shop.
The ILW TCOs shall operate at a negative pressure so the test shall include a temporary
fan(s) setup which meets the HLW MDS design conditions and a temporary pre-heater to
simulate the hot gas from the melters (as specified in the MDS).

6.1.3 SELLER shall provide the necessary hardware. power, controls and test equipment to set up
and operate the Instrument Service Air (ISA) supply on the Ammonia/Air Dilution Skid at
the conditions prescribed in the MDS.

6.1.4 Any non-conforming work shall be redone by the SELLER at SELLER's cost.
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6.2 Personnel Qualifications

6.2.1 NDE personnel performing NDE shall work in accordance with the following BUYER
specifications:

" 24590-WTP-3PS-MVOO-TOOO 1, Pressure Vessel Design and Fabrication

. 24590-WTP-3PS-MVB2-TOOO 1, Engineering Specification for Welding of Pressure
Vessel, Heat Exchangers and Boilers

. 24590-WTP-3PS-SSOO-TOOO 1, Engineering Specification for the Welding of Carbon
Structural Steel

* 24590-W TP-3PS-SS00-T0002, Engineering Specification for the Welding of Structural
Stainless Steel and Welding of Structural Carbon Steel to Structural Stainless Steel

* 24590-WTP-3PS-NWPO-TOOO1, Engineering Specification for General Welding and
NDE Requirements for Supplier Fabricated Piping,

* 24590-WTP-3PS-PS02-TOOO 1, Engineering Specification for Shop Fabrication ofPiping

6.3 Non-Destructive Examinations

6.3.1 NDE shall be in accordance with the following BUYER specifications:

. 24590-WTP-3PS-MVOO-TOOO1, Pressure Vessel Design and Fabrication

" 24590-WTP-3PS-MVB2-T000 1, Engineering Specification for Welding ofPressure
Vessel, Heat Exchangers and Boiler

* 24590-WTP-3PS-SS00-T000 1, Engineering Specification for the Welding of Carbon
Structural Steel

* 24590-WTP-3PS-SSOO-T0002, Engineering Specification for the Welding of Structural
Stainless Steel and Welding of Structural Carbon Steel to Structural Stainless Steel

" 245 90-WTP-3PS-NWPO-TOOO 1, Engineering Specification for General Welding and
NDE Requirements for Supplier Fabricated Piping

* 24590-WTP-3PS-PS02-TOOOI, Engineering Specification for Shop Fabrication of Piping

6.3.2 NDE procedures shall be submitted to BUYER for review prior to use.

6.3.3 Submittal of exposed radiographs is required. Original set of exposed radiographic film must
be sent, along with technique and reader sheets. Film must be packaged in such a manner as
to preclude moisture and handling damage.

6.4 Shop Tests

6.4.1 SELLER shall perform the FAT that demonstrates the function of the equipment. These tests
shall be conducted in accordance with Section 6 of 24590-WTP-3PS-JQ07-T0O01 Rev. 2,
Section 6 of 24590-WTP-3PS-EKP0-T000l. Rev. 3, and additional requirements identified
within this specification.

6.4.2 BUYER's Supplier Quality (SQ) representative shall witness the FAT, and BUYER's
Engineering shall be present for the Functional Testing portion of the FAT.
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6.4.3 Prior to notification by SELLER that a unit is ready for the BUYER to witness the Functional
Test portion of the FAT, SELLER shall perform all other FAT mechanical and electrical
inspections to ensure completed equipment is functionig and ready for the Functional Test.
Any deficiencies shall be corrected prior to the Functional Test.

6.4.4 SELLER shall have unit up and ready for Functional Testing prior to the BUYER's team
arriving on the day the Functional Test is to commence.

6.4.5 SELLER shall submit FAT inspection plan and Functional Test procedure for BUYER
review prior to use by the SELLER. SELLER shall provide a signed copy of completed FAT
inspection report (information only) to BUYER at time of notification that SELLER is ready
for the Functional Test.

6.4.6 SELLER shall submit a report of FAT results.

6.4.7 Functional Test procedures shall be prepared by the SELLER in accordance with 24590-
WTP-3PS-JQ07-T0001, Rev. 2, Section 11.3.2. As stated in 24590-WTP-3PS-JQ07-T0001,
Rev. 2, the scope of functional testing shall be agreed to between the BUYER and SELLER
via review of the proposed test procedure.

6.4.8 The following is a list of preliminary BUYER expectations for the HLW TCO Functional
Test. This list is subject to change by the BUYER during review of proposed test procedure.
Changes to these expectations, agreed to during review of the proposed test procedure, do not
need to be reflected in a revision to this specification.

a. Test setup shall simulate the melter operating conditions per the mechanical data sheet.

i. Pressure testing shall be performed in accordance with required testing specified
in ASME B31.3-1996 or ASME BPV Code Section VIII Division I as applicable.
In addition to these codes required pressure tests, additional testing shall be
performed to further demonstrate the pressure boundary integrity of equipment
which will be subject to internal pressure above atmospheric during normal
equipment operation. Record on FAT datasheet.

ii. Sensitive Leak Testing shall be performed on piping in accordance with ASME
B31.3-1996 Section 345.8. Record on FAT datasheet.

iii. Bubble Testing shall be performed on equipment designed and fabricated in
accordance with ASME BPV Code Section VIII, Division I in accordance with
ASME BPV Code Section V. Article 10. Record on FAT datashect.

iv. Obtain unit pressure drop measurements at ambient conditions and at heatup
intervals specified by the BUYER. Record on FAT datasheet.

v. Obtain catalyst bed seal measurements at ambient conditions and at heatup
interval specified by the BUYER. Record on FAT datasheet.

vi. Preheat the incoming air. prior to HOP-HTR-00001 and HOP--ITR-00007. to
simulate the hot offgas from the melter.

vii. Provide power and temporary controls for heater HOP-HTR-0000I and H OP-
HTR-00007.
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viii. Run the HLW TCO for 24 hours under this setup, prior to test objective testing.

b. Test objectives:

i. Verify the TCO heater, HOP-HTR-00001 and HOP-HTR-00007 provides the
required heat to maintain temperature within the operating range as specified on
the MDS.

ii. Verify the melter maximum flowrate of approximately 3092 ACFM can be
achieved. The flowrate provided here is for information only and subject to
change. Refer to the MDS for the actual flowrate.

iii. Verify the actual differential pressure drop is less than the allowable differential
pressure drop of 12 inch water gauge. The pressure drop provided here is for
information and subject to change. Refer to the MDS for the actual pressure
drop. Record on FAT datasheet.

iv. Verify the TCO outlet temperature at TE 0336 or TE 2336 is less than 426 'F.
The temperature provided here is for information and subject to change. Refer to
the MDS for the actual temperature. Record on FAT datasheet.

v. NOT USED

vi. Verify no leaks at the access doors under operating conditions. Ultrasonic leak
detectors like AccuTrak VPE-1000, SON-TECTOR 123 or equal are acceptable
for leak testing around the access door gaskets.

vii. Verify unit pressure drop is within acceptable limits as stated in BUYER-
approved FAT. Record on FAT datasheet.

viii. Verify the floor temperature under the TCO is less than 150'F. Record on FAT
datasheet.

c. After the TCO unit has cooled, verify unit pressure drop is within acceptable limits as

stated in BUYER-approved FAT. Record on FAT datasheet.

d. After the TCO unit has cooled, verify no deformation or degradation to the housing and
internal components. Document findings on FAT datasheet.

e. After the TCO unit has cooled, obtain catalyst bed seal measurements and compare to
measurements taken in Section 6.4.8.a.ii. Record on FAT datasheet.

f. After the TCO unit has cooled. demonstrate the catalyst can be removed and replaced
with out a person breaking the plane of the access doors. It is acceptable if arms break
the access door plane during catalyst removal or installation.

i. Supplier to submit a catalyst installation and removal procedure.

6.4.9 The following is a list of expectations for the Ammonia Skid Functional Test. This list is
subject to change by the BUYER during review of proposed test procedure. Changes to these
expectations, agreed to during review of the proposed test procedure, do not need to be
reflected in a revision to this specification.
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a. Test set up:

i. Pressure testing shall be performed in accordance with required testing specified
in ASME B31.3-1996 or ASME BPV Code Section VIII Division I as applicable.
In addition to these codes required pressure tests, additional testing shall be
performed to further demonstrate the pressure boundary integrity of equipment
which will be subject to internal pressure above atmospheric during normal
equipment operation. Record on FAT datasheet.

ii. Sensitive Leak Testing shall be performed on piping in accordance with ASME
B31.3-1996 Section 345.8. Record on FAT datasheet.

iii. it is acceptable to use temporary air and controls to open and close valves on the
Ammonia/Air Dilution Skid.

b. The SELLER shall provide the following air source:

i. NOT USED

ii. Dry, oil and dust-free Instrument Service Air (ISA) at 90-150 psig and with a
dew point value of -40F at 100 psig based on ISA 7.0.01.

c. Test objectives:

i. Satisfactory results for 6.4.9.a criterion stated above.

ii. Actuated valves are full-cycled a minimum of 3 times and flow instrument loops
respond per the design.

6.4.10 NOT USED

6.4.11 NOT USED

6.4.12 NOT USED

6.4.13 SELLER provided lifting equipment such as, but not limited to, spreader beams, strong
backs, and yokes, shall be tested in accordance with Section 9.4 of 24590-WTP-3PS-G000-
T0003.

6.4.14 All overhead lifting points shall be proof tested. Test and examination
certificates/documentation shall be provided to the BUYER for review. Lifts shall be
conducted in accordance with a BUYER reviewed handling procedure.

6.4.15 Proof tests shall be conducted with at least the equipment weight.

6.4.16 After the proof tests, the lifting points shall be inspected:

6.4.17 The welds on fabricated lifting lugs shall be dye penetrant tested. Acceptance criteria shall
be from the prevailing weld design code or standard.

6.4.18 Lift points shall be inspected for visual permanent plastic deformation of the material that
may invalidate the design analyses for the lift point.
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6.5 Site Tests

6.5.1 The BUYER startup personnel shall perform acceptance tests after initial installation to
confirm the Thermal Catalytic Oxidizers/Reducers and the associated Ammonia/Air Dilution
units meet the performance requirements specified in Section 3.4 of this specification.

7 Preparation for Shipment

7.1 General

The Thermal Catalytic Oxidizers/Reducers, catalysts, assemblies and the associated
Ammonia/Air Dilution units shall be packaged, handled, and stored in accordance with BUYER
specification 24590-WTP-3PS-GOOO-T0003, Engineering Specification for Packaging,
Handling, and Storage Requirements.

7.2 Tagging

7.2.1 A stainless steel nameplate shall be attached in a visible location to each Thermal Catalytic
Oxidizer/Reducer and Ammonia/Air Dilution unit showing the manufacturer's name, shop
location, date of manufacture, serial number, equipment rating, equipment tag numbers,
weight of assembly and purchase order number. Instruments shall be tagged per 24590-
WTP-3PS-JQ07-T000, Rev. 2, Section 8.

7.2.2 Electrical/Control panels shall be tagged with component identification numbers per 24590-
WTP-3PS-JQ07-T000, Rev. 2. Section 3.6.8.

7.2.3 Mechanical subcomponents (valves, strainers, expansion/flex joints, filters, mixing chambers,
etc) shall have component identification number engraved on a 1/16" minimum thick
stainless steel tag with %" minimum character height, securely attached with 1/16" minimum
diameter aircraft cable and ferrules.

7.2.4 Component identification numbers shall be as shown on BUYER's P&IDs or MDSs attached
to the MR, or will be provided via BUYER mark up of SELLER submitted drawings.

7.3 Documentation

SELLER shall ensure that appropriate documentation is prepared and signed by the appropriate
person(s), if required. The shipping documentation shall accurately reflect specific traceability
to the items being shipped. Drawings (wiring diagrams), showing external terminations for
BUYER use to connect to SELLER provided instrumentation, shall be marked with the
BUYER's instrument tag numbers.
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8 Quality Assurance

8.1 General Requirements

8.1.1 The SELLER's QAP Requirements are included in BUYER specification
24590-WTP-3PS-GOOO-TOOO1, General Specification for Supplier Quality Assurance
Program Requirements.

8.1.2 SELLER's QAP Manual shall be submitted to BUYER for review in accordance with
BUYER specification 24590-WTP-3PS-GOOO-TOO01, General Specificationfor Supplier
Quality Assurance Program Requirements.

8.1.3 SELLER's QAP, as a minimum, shall contain the requirements detailed on the CM Datasheet
of Quality Assurance Program Requirements, attached to Section 2 of the MR.

8.1.4 For items designated quality level commercial (CM), no additional QA program requirements
are mandated by BUYER beyond SELLER's commercial QA program.

8.2 Quality (CM) Requirements

8.2.1 SELLER shall have in place a QAP meeting the requirements of BUYER specification
24590-WTP-3PS-GOOO-TOOO1, General Specification for Supplier Quality Assurance
Program Requirements.

8.2.2 NOT USED

8.2.3 The successful bidder must pass a pre-award survey by the BUYER. SELLER shall
demonstrate that its quality program is in compliance with the quality requirements listed in
the Supplier Quality Assurance Program Requirements Data Sheet.. The SELLER shall
allow the BUYER, its agent, and DOE access to their facility and records pertaining to this
purchase order for the purpose of Quality Assurance Audits and Surveillance at mutually
agreed times.

8.2.4 SELLER shall submit their QAP and work plan to BUYER for review prior to
commencement of work. The plan shall include documents and procedures to implement the
work and include a matrix of essential Quality Assurance elements cross referenced with the
documents/procedures.

8.2.5 NOT USED

8.2.6 NOT USED

8.2.7 NOT USED
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8.3 Supplier Deviation

Each SELLER shall be required to identify and promptly document all deviations from the
requirements of the procuring documents. In addition, the supplier shall be required to describe
the recommended disposition for BUYER's acceptance based on appropriate analysis. Submittals
of request for deviations from lower-tier suppliers shall be through the prime supplier to WTP.
SELLER-proposed deviations from procurement documents shall be initiated by use of Supplier
Deviation Disposition Request (SDDR) form in Section 2 of the MR.

9 Configuration Management

Equipment and/or components covered by this specification are identified with plant item
numbers shown in the MDSs. Each item shall be identified in accordance with Tagging in
Section 7.2 of this specification.

10 Documentation and Submittals

10.1 General

SELLER shall submit to BUYER Engineering and Quality Verification documents in the forms
and quantities shown in Form G-321 -E, Engineering Document Requirement, and Form G-32 1-V,
Quality Verification Document Requirements, attached to the MR.

10.2 Submittals

The SELLER shall submit the following:

10.2.1 Drawings

Drawings shall be in accordance with ASME Y14.100 and show the following information:

10.2.1.1 The outline dimensions of each Thermal Catalytic Oxidizer/Reducer and Ammonia/Air
Dilution units, including outline and detail drawings for each component. These
drawings shall reflect the "as-shipped" configuration of the equipment and
instrumentation.

10.2.1.2 Details of construction.

10.2.1.3 Mounting dimensions and information required for the design of supports and
foundations.

10.2.1.4 Operating weight and center of gravity of each Thermal Catalytic Oxidizer/Reducer
and Ammonia/Air Dilution unit.

10.2.1.5 The space required for the removal of components.

10.2.1.6 The location of access doors.
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10.2.1.7 Thermal insulation and interface points with BUYER's foundation.

10.2.1.8 NOT USED

10.2.1.9 NOT USED

10.2.1.10 Wiring and schematic diagrams. Diagrams shall include wire gauges and fuse sizes
applicable to the supplied units only.

10.2.1.11 The ASTM or equivalent designation for materials.

10.2.1.12 Nozzle locations for connections to BUYER's process and utility piping including
electrical and instrumentation connections.

10.2.1.13 Piping and instrumentation diagrams (P&IDs).

10.2.2 Procedures

Procedures shall include but are not limited to:

10.2.2.1 SELLER's shipping preparation and storage procedures.

10.2.2.2 Startup, operation, shutdown and idle procedures/manual.

10.2.2.3 Catalyst changeout procedures.

10.2.2.4 Performance test procedures and acceptance criteria for shop tests.

10.2.2.5 Insulation installation procedures.

10.2.2.6 Surface preparation and coating procedures for components specifically fabricated for
the TCOs/SCRs.

10.2.3 Inspection and Test Reports

10.2.3.1 NOT USED

10.2.3.2 NOT USED

10.2.3.3 Performance test reports for shop tests.

10.2.3.4 NOT USED

10.2.3.5 Reliability assessment.

10.2.3.6 NOT USED

10.2.3.7 NOT USED
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10.2.4 Calculations

10.2.4.1 Seismic and Thermal analyses/calculations shall be submitted for BUYER's review and
permission to proceed. Analyses shall include nozzle loadings and deflections for
normal operation and design conditions.

10.2.4.2 NOT USED

10.2.4.3 NOT USED

10.2.5 Manuals

Manuals and instructions shall include:

10.2.5.1 Erection and installation manuals which provide complete, detailed procedures for
installing and placing equipment in initial operation. The manuals shall include all
erection and installation drawings. Refer to BUYER specification 24590-WTP-3PS-
GOOO-T0003 General Specification for Packaging, Handling and Storage Requirement,
for additional requirements.

10.2.5.2 Operation, accessibility and maintenance manuals which provide complete, detailed
descriptions of components and appurtenances with data sheets showing design,
construction and performance data for equipment. Manuals shall include drawings
required for operation, maintenance and repair, maintenance requirements, instructions
and operational troubleshooting guides.

10.2.5.3 Instruction manuals shall cover items purchased, including materials that the SELLER
has obtained from a subcontractor. The SELLER shall obtain such manuals and lists,
and submit them to the BUYER.

10.2.5.4 The SELLER shall provide instructions regarding transportation, site storage and
preparation, and protection of equipment after installation and prior to operation. Refer
to BUYER specification 24590-WTP-3PS-G000-T0003 General Specfication for
Packaging, Handling and Storage Requirement, for additional requirements.

10.2.6 Certificates of Conformance and Acceptance

10.2.6.1 SELLER shall provide Certificates of Conformance demonstrating compliance with all
applicable standards, specifications, and drawings.

10.2.6.2 SELLER shall certify lifting eyes or lugs and/or spreader bars are suitable for the safe,
balanced lifting, and handling of the equipment.

10.2.6.3 Attachment 7 provides the Certificate of Analysis (COA) for BASF Catalysts, LLC
(VOCat 300S) used in Catholic University's Vitreous State Laboratory (VSL) testing.
Prior to release for shipment SELLER shall provide the COA demonstrating the
performance of the oxidation catalyst is equal to or better than the oxidation catalyst
used in the reference VSL testing (Ref. MDS General Note 9) for BUYER's
acceptance.
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10.2.7 Schedules

Lists and schedules shall include:

10.2.7.1 Schedule of engineering and fabrication.

10.2.7.2 Parts list, and cost for parts and items subject to deterioration and replacement.

10.2.7.3 List of recommended spare parts. The spare parts list shall include names of the
original equipment manufacturer with appropriate part numbers.

10.2.8 Materials Certificates/Statistics

10.2.8.1 Material Certificate of Compliance shall be submitted for components of each Thermal
Catalytic Oxidizer/Reducer unit and each Ammonia/Air Dilution unit. Certificate shall
include certified material test reports of chemical and physical properties for all stress
components.

10.2.8.2 Manufacturer's Material Certificate of Compliance with ASME and/or ASTM material
numbers and grades shall be provided for the housing, ducts, weld filler metal, and
support framing integral to each Thermal Catalytic Oxidizer/Reducer and each
Ammonia/Air Dilution assembly.

10.2.8.3 Material Safety Data Sheets (MSDSs).

10.2.9 Data

Data shall include:

10.2.9.1 BUYER's Mechanical Data Sheets, completely filled out by the SELLER. showing all
information required to determine that the units are of the design and materials
specified herein.

10.2.9.2 All data compiled during FAT testing.

10.2.9.3 NOT USED

10.2.10 NOT USED

11 References

Design changes incorporated by reference:

N/A
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River Protection Project - Waste Treatment Plant
Safety Requirements Document Volume H
Z4590-WTP-SRD -ESH-01-001-02, Rev 5

Appen dix C: [mplernenting Standards

34.0 ANSI K61.1, American National Standard Safety Requirements for the
Storage and Handling of Anhydrous Ammonia

Revision. 1999
Sponsoring Organization: Compressed Gas Association, Inc.

WF? Specific Tailorinig

The following tailaring of ANSI KM1.1 is required for use by the WTP project as an implementing
standard for the safety related systems design.

Page 9; Section 5.1 Equipment and systems

Revise Section 5.1 as follows.

Not Applicable

Justificatin: Section allows the continued use or reinstallation of containers and systems designed and
installed under earlier versions of codes and ANSI standards. WTP does not plan on using previously
installed or design equipment Therefore, Section 5.1 of this standard will not be implemented for this
project.

Page 19; Section 6.3 Pressure relief devices

Revise Section G.3.2 as follows:

Not Applicable

Justification: Section specifies relief valve design for underground containers. WTP doe; not plan to
install underground containers. Therefore, Sectico B.3.2 of this standard will not be irmplemented for ths
project.

Revise Section 6.3.3 as follows:

Not Applicabie

Justification: Sec ion specifies manhole design for I eef for underground conmain+.i WTP doe-s riot plhmn
to instal! underground containers. Therefore. Secton 6.3.3 of this standard will not be impiemiented for
this project.

3/2/3 2:lP
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Appendix C: Implementing Standards

Page 19; Section 6.4 Installation of storage containers

Revise Section 6.4.4 as follows:

Not Applicable

Justification: Section specifies design requirements for the installation of underground containers. WTP
does not plan to install underground containers. Therefore, Section 6.4A of this standard wil not be
implemented for this project.

Revise Section 6.4.5 as follows:

Not Applicable

Justification: Section specifies design requirements for the installation of underground containers. WTP
does not plan to install underground containers. Therefore, Section 64.5 of this standard will not be
implemented for this project.

Revise Section 6.4.7 as follows:

Not Applicable

Justification: Section specifies design requirements for the installation of underground storage systems.
WTP does not plan to install underground storage system. Therefore. Section 6.4.7 of this standard will
not be implemented for this project.

Revise Section 6.4.8 as follows:

Not Applicable

Justification: Section specifies design requirements for the installation of underground tanks. WTP does
not plan to install underground tanks. Therefore. Section 6.4.8 of this standard will not be imnplernef.ted
for this project.

Page 20; Section 6.5 Reinstallation of containers

Revise Section 6.5 as follows:

Not Applicable

Justification: Section specifies requirements for reinstallation of containers. WTP does ioi plan to use
previously used containers. Therefore. Section 6.5 of this standard will not be Implemenmil for this
project.

.1h2/U006 2:5 PM
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Appendix C: Implemenfing Standards

Pages 21-26: Section 7 Refrigerated storage

Revise Section 7 as foliows:

Not Applicable

Justification: This section establishes design requirements for system using tanks for the storage of
anhydrous ammonia under refrigerated conditions. WTP does not plan on a system using tanks for the
storage of anhydrous ammonia under refrigerated conditions. Therefore, Section 7 of this standard will
not be implemented for this project.

Pages 26-28- Section 8 Systems mounted on railcar structures (tank cars), other than
DOT class 106A, for transportation of ammonia

Revise Section 8 as follows.

Not Applicable

Justification: This section establishes design requirements for tank cars for the rail transportation of
arnmonia. WTP does not plan to rccmive anhydrous ammonia by rail car. Therefore, Section 8 of this
standard will not be impAemented for this project.

Pages 31-32; Section 10 Systems using DOT portable tanks and cylinders

Revise Section 10 as follows:

Not Applicable

Justification: This section establishes requirements for cylinders (less than 1000 pounds). DOT portable
tanks and DOT containers. WTP does not pian to receive anhydrous ammonia by container or cylinder.
Therefore. Section 10 of this standard will not be implemented for this project.

Pages 32-34: Section 11 Systems mounted on farm wagons (implements of husbandry)
for the transportation of ammonia

Revise Section 11 6s follows.

Not Applicable

Justification: This section estabtshes requirements for equipment mounted on farm wagons fcr lhe
iransporation of ammonia. WTP dots not plan to use larm wagons for the transportation of aimmionio.
Therefore, Section II of tiis standard wil not be implemented for this pro ject.

C.34-3
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Appendix C: Implementing Standards

Pages 34-35; Section 12 Systems mounted on farm wagons (implements of husbandry)
for the application of ammonia

Revise Section 12 as follows:

Not Applicable

Justification: This section establishes requirements for equipment mounted on farm wagons for the
application of ammonia. WTP does not plan to use farm wagons for the application of ammonia.
Therefore, Section 12 of this standard will not be implemented for this project.

Pages 35-37; Section 13 References

The references listed shall be constrained to the approved versions listed in the SRD or approved changes
and equivalencies.

The following references shall be excluded:

ANSI/ASHRAE 15, American National Standard Safety Code for Mechanical Refrigeration
ANS/lIAR 2. AmerIcan National Standard for Equipment, Design and Installation of Ammonia
Mechanical Refrigeration Systers
ANSI/ASME B31.5, American National Standard for Refrigeration Piping
ANSI/SAE J1513f. Refrigeration 'Tube Flitings
API Standard 620, Design and Construction of Large Welded Low-Pressure Storage Tanks

Justification: The above references are for the design of refrigerated storage systems. WTP does not
pian to use a refrigerated anhydrous ammonia storage system. Therefore, these references will not be
implemented for this project.

The following references shall be excluded:

40 CFR Part 280, Technical standards and corrective action requirements for owners and operators of
underground storage tanks (UST)

Justification: The above reference is for underground storage tanks. WTP does not plan to use
underground storage tanks for anhydrous ammonia. Therefore. these references will not be implemented
for this project

Thr following references shall be excluded

CGA G-T Guide to the Preparation of PrecautonarY Labeling and Marking of Compressed Gas
Contaillers
ANSI/CGA V-1, American National Standard Compressed Gas Association Standard for Compressed
Gas Cylinder Vaive Outlet and inlet Connections

C.34-4
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Appendix C: implementing Standards

Justification: The above referenres are for the use of cylinders and small (less than I ton) containers.
WTP does not plan to use cylinders or small containers for anhydrous ammonia storage. Therefore. these
reFerences will not be implemented for this proiect.

The following references shall be excluded.

A NS'/ASAE S276, Slow Moving Vehicle identification Emblemn

ANSI/ASAE S33S.2, Safety Chain for Towed Equipment

Justification: The above references are for the use of ammonia systems mounted on farm equipment.
WTP does not plan to use farm equipment for anhydrous ammonia storage. Therefore, these references
will not be implemented for this project.
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Appendix C: Implementing Standards

26.0 ASME B31.3-1996, Process Piping

Revision: 1996
Sponsoring Organization: ASME

WTP Specific Tailoring

The following tailoring of ASME B3 1.3, Process Piping, is required for use by the WTP contractor as an
Implementing Standard for: (1) the fabrication and installation of those portions of the C5V ductwork that
are being embedded in concrete, (2) the use of ASME B 16.9 welding tees in accordance with ASME
B31.3-2002, (3) use of vacuum box leak testing, and (4) the ASME B3 1.3-1998, paragraph 345.2.3(c).
allowance for not leak testing closure welds outside of inaccessible areas.

" The tailored sections of ASMIE B3 .3 applicable to embedded ductwork will only be utilized to the
extent that it will cover the fabrication, installation, and inspection (and associated resting) of
Category D fluid service piping being used as C5 ductwork. Air testing requirements for this
ductwork will be compliant with ASME AG-1. Below is a description of those portions of ASME
B3 .1.3 that apply to fabrication, installation, and inspection of Category D fluid service piping and
the sections of the SRD that they will apply to.

" The tailored sections of ASME 31.3 applicable to welding tees will only be used for ASME B16.9
welding tees. As long as the stress intensification factors from ASME B31.3-2002 are used in the
stress analysis for the welding tees, welding tees fabricated to either the 1996 or the 2002 edition of
ASME B31.3 can be used. Below is a description of those portions of ASME B31.3, Appendix D,
Table D300, that apply to welding tees and the section of the SRD to which they will apply.

" The tailored paragraphs of ASME 13 1.3 applicable to vacuum box leak testing, in lieu of
hydrostatic or pneumatic leak testing, will only be used to leak test full penetration circumferential
piping field butt welds inside an inaccessible area (as defined in Appendix H, Section 6.0) out to the
first isolation component outside the inaccessible area. Further, if the 100 % volumetric inspection
using ultrasonic examination per ASME B31.3 paragraph 344.6, is conducted for welds to be
vacuum box tested, then the ultrasonic examination shall be conducted using a method that creates
and maintains a reproducible coMRputerized image(s) of the entire weld in the axial and radial
direction.

. The tailored paragraphs of ASME 1331.3 adopting the provisions of ASME B31.3 (c) - 1998
Addendum paragraph 345.2.31c) arz applicable to all ASME B3 1.3 piping in all facilities except for
closure welds in inaccessible areas.

Piping providing a confinement function in accordance with SRD 4.4-3 will comply with
the following sections of ASME B31.3-1996, Process Piping. These sections of ASME
B31.3 are applicable for embedded ductwork.

Chapter 3, Materials

Chapter 5. Fabrication
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Table 341.3.2, Visual acceptance criteria for Category D fluid service piping

Justification: Due to wall thickness requirements of duct embedded in concrete, piping materials are
required. ASME B31.3 will apply to materials, fabrication, and inspection standards as appropriate.
Testing requirements for nuclear air treatment systems will be consistent with ASME AG-I -

Piping providing a confinement function in accordance with SRD 5.1-2 will comply with
the following sections of ASME B31.3-1996, Process Piping. These sections of ASME
B31.3 are applicable for embedded ductwork.

Chapter 3, Materials

Chapter 5, Fabrication

Table 341.3.2, Visual acceptance criteria for Category D fluid service piping

Justification: Due to wall thickness requirements of duct embedded in concrete, piping materials are
required. ASME B31.3 will apply to materials, fabrication, and inspection standards as appropriate.
Testing requirements for nuclear air treatment systems will be consistent with ASME AG-1.

Piping providing a confinement function in accordance with SRD 4.2-2 will comply with
ASME B31.3-1996, Process Piping, with the following modification:

In Table D300, the description of welding tee per ASME B] 6.9 shall be revised so it is consistent
with that shown in Table D300 of ASME B31.3-2002:

Stress Intensification

Factor INotes (2), (3)j

Description Flexibility Out-of-Plane, In-Plane Flexibility Sketch
Factor io i Characteristic,

k f

Welded tee per 1 0.9 3/4 io + 1/4 Same as
ASME 316.9 3.1-

hr, ASME
[Notes (2), (4), B31.3-1996
(6), (11), (13)]

This means that for welding tee.s per ASME B 16.9, note I I in Table D300 is also changed to:

(11) If r 1/8D, and T, *1.5T , a flexibility characteristic of 4.4 T/ may be used.
/

3IWON109 j45 PV.

C.26-2
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Justification: The use of a lower flexibility characteristic for welding tees per ASME B.16.9 in
accordance with ASME B31.3-2002 will increase both the out-of-plane and in-plane stress
intensification factors. The increased stress intensification factors will reduce the allowable
out-of-plane and in-plane moments that can be applied to the welding tee and keep the calculated
stress below the stresses allowable by ASME B31.3-1996.

Safety piping within the scope of SRD 4.2-2 shall comply with ASME B31.3-1996, Chapter
V, Paragraph 345, using the following approach for vacuum box leak testing. Vacuum
box leak testing, in lien of hydrostatic or pneumatic leak testing, may be used to leak test
full penetration circumferential piping, field butt welds inside an inaccessible area (as
defined in Appendix H, Section 6.0) out to the first isolation component outside the
inaccessible area, only under the following conditions:

Vacuum Box Leak Test Method - The vacuum box leak test shall be in accordance with a Bubble Test -
Vacuum Box Technique method specified in ASME BPV Code, Section V, Article 10, Appendix 11,
subject to the requirements listed below:

(a) Sensitivity of the test shall be demonstrated to be not less than IE-3 atm-ml/sec at 15 psig.

(b) The test pressure shall be a partial vacuum of at least 7 psi below atmosphere, applied to the outside
of the weld.

(c) The required partial vacuum shall be maintained for at least 20 sec examination time.

in addition, the following Jimitations and restrictions shall apply to the application of vacuum box
leak testing in lieu of a hydrostatic or a pneumatic leak test:

* Vacuum box leak testing will only be used to leak test circumferential piping field welds
inside an inaccessible area (as defined in Appendix H, Section 6.0). This includes any welds
in extensions of piping systems contained or originating in accessible areas between the
inaccessible area boundary and the first isolation valve or device beyond the inaccessible area
boundary;

4 It shall only be used for piping field welds where required to avoid damage to components,
ensure the safety to construction workers, perform ieak tests of field welds where physical
limitations prevent hydrostatic or pneumatic leak testing as prescribed in ASME B31.3-1996
paragraph 345.4 and paragraph 345.5 respectively;

9 Pipe welds that are to be vacuum box leak tested will be assessed for suitability. The number
of welds to be vacuum Oox leak tested shall be limited to a maximum of three welds between
termination points (two termination orclostire welds and one intermediate weld) on a given
pipe system except where physical limitations prtvem examination by hydrostatic or
pneumatic leak testing. DOE will be informed of such exceptions, and may at its discretion
and within 48 hours of ieing infuonnd, respond to 13 NI on the suitability of the use of vacuum
box leak testing fr such :nstances. Termination poins nay be tanks. vessels, valves, etc.
(Specifically excluded trm the definition of terntnaion points are junctions where the piping
changes design ciass). This could be either the last twu closure weids in an inaccessible area
or the last closure weld in Oie inaccessible area ano the lasi closure weld outside the

C.26-3
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Appendix C: Implementing Standards

inaccessible area. In addition, vacuum box leak testing would be permitted for the connection
weids between construction modules if this is limited to one module-to-module weld per
piping run within the cells. This is in addition to termination welds on the piping run. A
module is defined as a pre-leak-tested subassembly containing multiple pipe spools;

* Vacuum box leak testing shall be limited to full penetration girth butt welds, on straight pipe
or between straight pipe and pipe components of the same nominal pipe size and same wall
thickness on both sides of the weld at the weld location. The following configurations are
candidates for vacuum box testing:

(a) Straight pipe to straight pipe connection butt welds

(b) Straight pipe to 90' elbow connection butt welds

(c) Straight pipe to 450 elbow connection butt welds

(d) Straight pipe to concentric reducer connection butt welds

(e) Straight pipe to eccentric reducer connection butt welds

(f) Straight pipe to butt welding tee connection butt welds

(g) Straight pipe to butt welding reduced outlet tee connection butt welds

(h) Straight pipe to valve nozzle connection butt welds

(i) Straight pipe to tank or vessel nozzle connection welds

(j) Straight pipe to safe-end of a weldolet connection butt welds - full penetration butt welded
connection only

(k) Straight pipe to pipe cap connection butt welds

Prior to the application of vacuum box testing using any of the candidate configurations on piping
butt welds at the WTP. the Contractor must successfully demonstrate to the DOE, for the candidate
configuration, that (1) all portions of the weld to be inspected are visible and can be inspected in
accordance with the ASME Boiler and Pressure and Vessel Code, Section V, Article 10,
Appendix II - 1995; (2) the vacuum box can adequately maintain a partial vacuum of 7 psid; and (3)
vacuum box leak testing can be accomplished in the time limits and other requirements established by
this procedure. The DOE shall be advised at least 7 days in advance of any demonstration to qualify
a new weld configuration so that they can witness the demonstration. The Contractor shall document
any demonstration relied upon to justify the use of vacuum box leak testing on a new configuration.
Further, vacuum box leak testing shall be conducted with a vacuum box that completely encapsulates
the weld, at the test location;

* All welds shall be 100 % volumetrically inspected in accordance with ASME B31.3-1996,
paragraphs 344,.5 or 344.6. If the 100 % volumetric inspeciion is conducted using ultrasonic
examination per ASME B31.3-1996 paragraph 344.6, then the ultrasonic examination shall be
conducted using a method that creates and maintains a reproducible computerized image(s) of
the entire weld in the axial and radial direction;

" It shall be limited to welds made using the Orbital welding machines. The only exception is
that vacuum leak box testing may be used on manual welds the 100 % volumetric inspection
was conducted by radiography per ASME B31.3-1996 parauraph 344.5;

" The piping systems and or components on both sides of the weld to be vacuum box leak tested
shall have been subjected to a hydrostatic leak test in accora:nce with ASME B31.3-1996

r5/2009 :55 PM
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paragraph 345.4, a pneumatic test in accordance with ASME B31.3-1996 paragraph 345.5. a
combination pneumatic-hydrostatic leak test in accordance with ASME B31.3-1996 paragraph
345.6, or in the case of components. leak tested in accordance with the Code or Standard
applicable to the design of the component;

At a minimum, a flexibility analysis in accordance with ASME B31.3-1996 paragraphs
319.4.2 (a) and (b) shall be required on any piping systems that contain welds that are to be
vacuum leak box tested. In addition, a comprehensive flexibility analysis in accordance with
ASME B31.3-1996 paragraphs 319.4.2 (c) and (d) shall be performed on any piping systems
that contain welds that are to be vacuum box leak tested when the piping systems have a
design temperature greater than or equal to 150 *F:

a For manual welds, the requirements of ASME B31.3-1996 paragraph 344.7.1 (a) through (g)
shal] be invoked on any weld to be vacuum box leak tested with the exception that the
requirement of subparagraph 344.7.1 (e) "... aided by liquid penetrant or magnetic particle
examination when specified in the engineering design" shall not be required. For welds made
using Orbital welding machines, the requirements of ASME B31.3-1996 paragraph
344.7.1 (a), (b). (c), (d), and (g) shall be invoked. The requirements of 344.7.1 (e)and (fl shal
not be required. The implementation of these requirements shall be documented in the weld
inspection report;

" Pipe welds and the associated line numbers that are to be vacuum leak box tested shall be
identified in advance of the testing. This identification shall be documented m the controlled
document. Weld List, which must include this information prior to the initiation of any vacuum
box leak testing associated with those welds and line numbers. It is understood that the
conrolied document Weld List may need to be revised and updated periodically through the
construction phase of the WT? Project; and

" The following special requirements shall be placed on the training programs used to certify the
technicians that will be conducting the vacuum box leak tests:

I. The BNI Construction Manager shall pre-approve the technician qualifying examination(s)
for vacuum box leak testing;

2. The BN1 Construction Manager shall pre-approve the qualifications of each Level III
technician preparing or giving the examinations for vacuum box leak testing;

3. DOE ORP at their discretion shall reserve the right to observe any and/or all practical leak
tesi examinations and review of the results of any and/or all written vacuum box leak test
examinations;

4. The minimum topical content of each Level 11 examination shall be specified by BNI, and
approved by DOE;

5. The 80 % correct criteria for passing the examination shall apply to each part of the three
nart examinations that are to be given;

6. BjNl shall provide reasonable assurance that thly wil taike adeouatc measures to assure the
int lgrity of written examination is maintained: and

7 Thvre shall be several versions of each examinmion in use to assure Level 11 knowledge
and Abty concerning vacuum box leak testing is cunfirmed.

.±In2CQ 3_S1 pft
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Justification: The requirement for the vacuum box leak test sensitivity is consistent with the
ASME B31.3 requirement for a sensitive leak test as given in ASME B31.3-1996 paragraph
345.8 and for at least 7 psi vacuum and an examination time of at least 20 seconds. The
limitations in using vacuum box leak testing better define when this method can be used. DOE
ORP may further change the definition and application of these special vacuum box leak
testing criteria based on the Contractor's experience withb their use, or the Contractor's request
for a change.

Piping system closure welds outside of inaccessible areas (as defined in SRD Appendix H,
Section 6.0) shall comply with the requirements of ASME B31.3-1998, subparagraph
345.2.3(c). When ASME B31.3-1998, subparagraph 345.2.3(c) is invoked the following
restrictions shall apply:

* It shall not be invoked on any closure welds on piping systems in inaccessible areas as defined in
Section 6.0 of Appendix H of the SRD. This includes any welds in extensions of piping systems
contained or originating in inaccessible areas, between the inaccessible area boundary and the first
isolation valve, or device beyond the inaccessible area boundary;

It shall only be invoked on full penetration butt welds in straight pipe, full penetration butt welds at
the safe-end of an equipment nozzle, or full penetration butt welds at the safe-end of branch
connections. [The safe-cnd is defined as the piping to equipment nozzle connecting weid or the
branch connection to branch piping connecting welds.];

* The requirements of ASME B31.3(c) - 1998, subparagraph 345.2.3 (c) shall be met,
* The piping systems and or components on both sides of the closure weld shall have been subjected

to a hydrostatic leak test in accordance with ASME B3 1.3-1996 paragraph 345 4, a pneumatic leak
test in accordance with ASME B31.3-1996 paragraph 345.5, a combination pneumatic-hydrostatic
leak test in accordance with ASME B31.3-1996 paragraph 3-45.6, or in the case of components leak
tested in accordance with the Code or Standard applicable to the design of the component;

* For manual welds, the requirements of ASME .831.3-1996 paragraph 344.7.1 (a) through (g) shalI
be invoked with the exception that the requirement of subparagraph 344.7.1 (e) ".. aided by liquid
penetrant or magnetic particle examination when specified in the engineering design" shall not be
required. For welds made using the Orbital welding machines, the requirements of ASME
B31.3 -1996 paragraph 344.7.1 (a), (b), (c), (d). and (g) shalt be invoked. The implementation of
these requirenents shall be documented in the weld inspection report;

* Piping welds and the associated line numbers for which the closure weld classification is invoked
shall be documnented in a controlled document Weld List;

* Piping components may include mechanical elemens other than piping; and

In addition, BNI shall incorporate these requirements into the appropriate specification. DOE-ORP
may further change the definition and application on the use of closure welds based on ihe
Contractor's experience with their use or the Contractor's request for a change.

Justification: This change does not changc the safety functon of any pressure boundaiy
components. The requiremen, to leak test pressure boundary field welds is primarily to ensure the
reliability of the welds in addition to the reliability provided by the other required examinations.
The exception allowed by ASME B31.3-1998, paragraph 345.2.3 that the final weld conrinectinC
piping systems or components which have been successfully tested in accordance with

u5f.'2Oo 3:55 PM
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paragraph 345 need not be leak tested provided the weld is examined in-process in accordance
with paragraph 344.7 (a), (b), (c), (d), and (g) and passes with 100 % radiographic examination in
accordance with paragraph 344.5 or 100 % ultrasonic examination in accordance with paragraph
344.6 provides adequate assurance that the weld is reliable and leak tight. The change continues to
provide adequate safety since it requires that all piping closure welds that are not leak tested are
in-process examined and 100 % volumetrically examined which exceeds the requirements of
ASME B31.3-1996 for closure weLds that are leak tested. The inability to hydrostatically or
pneumatically leak test these closure welds does not affect the soundness of the welds.

C.26-7
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9.0 AISC M016, Manual of Steel Construction, Allowable Stress Design (ASD)

Revision: 9th Edition
Sponsoring Organization: American Institute of Steel Constructiun

WTP Soecific Tailoring

The following tailonng of MO]6 is required for use by the WTP contractor as an implementing standard
for design of structural steel for Seismic Category II SSCs.

No specific section
Load combinations for design of structural steel members utilize those identified in UBC 97.
Section 1612.3.

Justification: These load coinbinationq represent the commercial requirements for allowable stress
design of structural steel. Use of these load combinations will ensure compliance with the commercial
design in accordance with the UBC.

No specific section

Seismic detalling recpirmenrs shall be in accordance with UBC 97. Chapter 22, Division V.
Section 2214. for moderate seismic risk structures.

Justification: The requircments contained in this section contain accepted industry practice for design of
important commer:ial steel structures. Use of this section will ensure compliance with the commercial
design in accordance with the UBC.

ATTACHMIENT 3 PAGEL 1 OF I
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HLW SKID INTERFACE CONNECTIONS

SER"VICE L SIZE WNERFACESNUMBER
HL-W-MEr-LTER I & 2
AMMONIA GAS IN NO I I" FLG SW, A 1,92-F304, 304L, CL300 SCH 4OS. RF
NST A IR IN NO"2 _ 2" FLG WN, A105, CL150, STD WT, RF

PROCESS GAS IN NO 1 14" FLGWN, Ah82-E3i6/316L, CLi50, .375", RI
PROCESS GAS OUT NO 2 16" FLGWN, A182?-316!316L. CLI 50, .375". RF
AMMONA!A.R OUT NO 3 6" FLG WN, Al 82-F304/304L, CL300, SCH4OS, RF
AMMONJA/AIR IN NO 3 6" FLG WN. A182-F304/304L CL3JO, SCI40S. RE
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Attachment 7

Certificate of Analysis for BASF Catalysts, LLC (VOCat 300S)

The Buyer will provide Certificate of Analysis (COA) for VOCat 300S when this
information becomes available. Seller's use of the COA is described in Section 10.2.6.3.
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Quarter Ending 12/31/10 24590-HLW-PCN-ENV-1 0-010

Hanford Facility RCRA Permit Modification Notification Form
Part IlIl, Operating Unit 10

Waste Treatment and Immobilization Plant

Index

Page 2 of 2: Hanford Facility RCRA Permit, Part 1l1, Operating Unit 10, Waste Treatment and Immobilization Plant
Replace General Arrangement (GA) drawing for the HLW Facility El. -21'-0" in Appendix 10.4 of the
Dangerous Waste Permit (DWP).

Submitted by Co-Operator:

.M. Busche Date

evie ed by ORP Program Office:

D. L. Noyes Date

24590-SENV-FOOOI I Rev 24 (Revised 9/16/2010) Ref: 24590-WTP-GPP-SENV-010
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Quarter Ending 12/31/10 24590-HLW-PCN-ENV-1 0-010

Hanford Facility RCRA Permit Modification Notification Form
Unit: Permit Part:

Waste Treatment and Immobilization Plant Part 111, Operating Unit 10
Description of Modification:
The purpose of this class I modification is to update GA drawing for the HLW Facility El. -21'-0' in Appendix 10.4
of the DWP.

The following GA is submitted to replace the drawing currently in Appendix 10.4:
Appendix 10.4
Replace: 24590-HLW-Pl -P01T-00001 Rev 8 With: 24590-HLW-PI-PO1T-00001 Rev 9

This modification requests Ecology approval and incorporation into the permit the specific changes to this GA
drawing that are identified by the revision note, clouds, and revision triangles since the last revision. Revision 8
was submitted in permit modification 24590-HLW-PCN-ENV-09-003 on 3/30/2010 and approved by Ecology on
4/29/2010. Changes are the result of ongoing design.

The following identifies changes on the attached drawing:
" Revised equipment locations in rooms H-BO01A and H-BO01C for HOP fan layout
" Updated rooms H-B004 and H-B020 based on vendor power supply equipment
* Removed holds 6 and 7

The following is a list of outstanding change documents that have not been incorporated Into this modification:
None

WAC 173-303-830 Modification Class: Class 1 Class i Class 2 Class 3
Please mark the Modification Class: X
Enter relevant WAC 173-303-830, Appendix I Modification citation number:
Enter wording of WAC 173-303-830, Appendix I Modification citation:
A.3 General Permit Provisions, Equipment replacement or upgrading with functionally equivalent components (e.g., pipes,
valves, pumps, conveyors, controls)

Modification Yes [ Denied (state reason below) Reviewed by Ecology:
Approved/Concur:
Reason for denial:

J. J. Wallace Date

24590-SENV-FOOOI 1 Rev 24 (Revised 9/16/2010) Ref. 24590-WTP-GPP-SENV-0 10
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Quarter Ending June 30, 2010 24590-WTP-PCN-ENV-08-011

Hanford Facility RCRA Permit Modification Notification Form

Part I1, Operating Unit 10

Waste Treatment and Immobilization Plant

Index

Page 2 of 3: Hanford Facility RCRA Permit, Part 111, Operating Unit 10, Waste Treatment and Immobilization Plant

Replace Permit Specification 24590-WTP-3PS-AFPS-TP006 (Engineering Specification for Field Applied
Special Protective Coatings for Secondary Containment Areas) in Appendix 7.7 of the Dangerous Waste
Permit (UWP).

Submitted by Co-Operator:

D. M. Busche Date

ed)b7ORP Program Office:

be4-m*%0 L. .o4.es

24590-SENV-FOOO II Rev 21 (Revised 4/29/2010)

Date

Ref: 24590-WT7P-GPP-SENV-0l0
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Quarter Ending June 30, 2010 24590-WTP-PCN-ENV-08-011

Hanford Facility RCRA Permit Modification Notification Form

Unit: Permit Part:

Waste Treatment and Immobilization Plant Part l1l, Operating Unit 10

Description of Modification:
The purpose of this Class 1 modification is to update Permit Specification 24590-WTP-3PS-AFPS-TPOO6,
Engineering Specification for Field Applied Special Protective Coatings for Secondary Containment Areas.

The following specification is being submitted to replace the specification currently in Appendix 7.7.

SAppendix 7.7
Replace: 24590-WTP-3PS-AFPS-TPOO6, Rev. 1 With: I 24590-WTP-3PS-AFPS-T0006, Rev. 1

This modificaton requests Ecology approval and incorporation inlo the permit the specific changes to this
specification that are identified by revisinn hqrs shown -o the specification that havc bon issued since tie ast
revision of the specification. Revisions are the result of ongoing design (changes from vendor preliminary data
to vendor detailed design) and incorporates general criteria from a design verification review. The following
identifies the significant changes that have been revised on the attached specification.

- Deleted Appendix D, Room Finish Schedule Drawing References
" Deleted Appendix H, Manufacturer's Standard Coating Data Sheet
- Added Appendix J, Interface Installation Detail Drawings Reference
" Added Section 2.1.1.1 which defines Subcontractor requirements and responsibilities for providing a job

mockup for each coating system identified for installation
- Updated Sections 2.3.16 and 2.3.20 to clarify that classification of areas provides the maximum External

dose for designated areas
" Updated Section 3.1.1, American Society for Testing and Materials (ASTM) reference list to verify that

references are current and applicable for this version of the specification
" Updated Section 3.1.2, Society for Protective Coatings (SSPC) reference list to verify that references are

current and applicable for this version of the specification
- Updated Section 3.1.5, United States Department of Energy (DOE) Standards and Orders reference list

to verify that references are current and applicable for this version of the specification
- Updated Section 4.2 to clarify Subcontractor instructions pertaining to coating material prequalification

testing
- Updated Sections 6.2.1.2 and 6.2.1.2.1 to clarify that the requirement applies to Rgjd polymeric filler

materials
" Updated Sections 6.2.1.4.1, 6.2.1.5.1, and 6.2.1.5.2 to clarify secondary containment requirement

pertains to "DWP and/or Non-DWP" items as identified in the specification
- Updated Section 6.4.3 to clarify that reclaimed grit used for abrasive cleaning should be tested for the

presence of grease as well as oil
- Updated Section 6.6.1 to clarify requirements for coating materials, thinners, solvents and cleaning

materials used on stainless steel
- Updated Section 7.3.1 to clarify Subcontractor process instructions pertaining to surfaces which are

found to be unacceptable for receiving application of special protective coating
" Updated Section 7.3.3.2 to clarify process and requirements for preparing surfaces to receive coating

materials
- Updated Section 7.5, Remedial Work to add Sections 7.5.6, 7.5.7, 7.5.7.1, and 7.5.7.2
- Updated Section 9.1.4 to clarify shelf-life requirements for coating materials
- Updated Appendix B, Section 1.2.8 to include reference to National Fire Protection Association

Standards NFPA 255 and NFPA 253. Added requirement for minimum Critical Radiant Flux rating for
concrete floors

24590-SENV-FOOOII Rev 21 (Revised 4/2Rf-S201E0)( Ref. 24 590-WTP'-GPP-SENV-0 10
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Quarter Ending June 30, 2010 24590-WTP-PCN-ENV-08-011

24590-SENV-FOOO1 I Rev 21 (Revised 4/29/20 10)

* Updated Appendix I Notes section to clarify that requirement pertains to "DWP and/or Non-DWP" items
as identified in the specification

The following is a list of outstanding change documents that have not been incorporated into this modification:
" 24590-WTP-FC-C-08-0535
- 24590-WTP-FC-C-09-0102

WAC 173-303-830 Modification Class: Class 1 Class 1' Class 2 Class 3
Please mark the Modification Class: X
Enter relevant WAC 173-303-830, Appendix I Modification citation number
Enter wording of WAC 173-303-830, Appendix I Modification citation:
In accordance with WAC 173-303-830(4)(d)(i), this modification notification is requested to be reviewed and approved as a
Class '1 modification. WAC 173-303-830(4)(d)(ii)(A) states, "Class 1 modifications apply to minor changes that keep the
permit current with routine changes to the facility or its operation. These changes do not substantially alter the permit
conditions or reduce the capacity of the facility to protect human health or the environment. In the case of Class i
modifications, the director may require prior approval."

Modification F1Yes [-] Denied (state reason below) Reviewed by Ecology:
Approved/Concur:
Reason for denial:

Ref. 24590-WTP-GPP-SENV-010
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ENGINEERING SPECIFICATION

FOR

Field Applied Special Protective Coatings For Secondary Containment Areas

Please note that source, special nuclear, and byproduct matenals,
as defined in the Atomic Energy Act of 1954 (AEA) are regulated
at the U. S. Department of Energy (DOE) facilities exdusively by
DOE acting pursuant to its AEA authority. DOE asserts that
pursuant to AEA, it has sole and exclusive responsibility and
authority to regulate source, special nuclear, and byproduct
materials at DOE-owned nuclear facilities. Information containeo
herein on radionudides is provided for process descnption
purposes only.
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24590-WTP-3PS-AFPS-T0006, Rev 1
Field Applied Special Protective Coatings For Secondary

Containment Areas

Revision History

Revision Reason for Revision

0 Issued for Construction

1 Incorporate 24590-WTP-3PN-AFPS-00016 with modifications to section 6.6.1 to read "All coating
materials, thinners, solvents and cleaning materials used on SS shall be shown to have a low
leachable halogens content that shall not exceed 200ppm, total sulfur content shall not exceed 400
ppm sulfur. The total amounts of low melting point metals such as lead, zinc copper, tin, antimony
and mercury shall not exceed one (1) percent and mercury shall not exceed 50 ppm."; 24590-WTP-
3PN-AFPS-00017 with modifications to section 6.2.1.5.2 to remove "regulated tanks", modify
Appendix I note 2 to remove "or contain regulated tanks" ; 24590-WTP-3PN-AFPS-00027; 24590-
WTP-FC-C-05-0120; 24590-WTP-FC-C-06-0068; Add section 2.1.1.1 to incorporate job mock
ups; Change section 4.2 to read "Only materials that are prequalified in accordance with Appendix
B and the subcontractor has a current Appendix F shall be used."; Add to section 7.3.3.2 "Concrete
shall be suitably roughened and textured using one of the specified methods of surface preparation
during the coating system mock-ups performed and accepted by the CONTRACTOR."; Remove all
section references on Appendix I Installation detail drawings; Add Appendix J to incorporate
interface installation detail drawings; Delete Appendix D; Delete Appendix H

Page ii
Ref: 24590-WTP-3DP-G04B-0004924590-G04B-F00009 Rev 12 (12/1/2008)
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1 Scope

1.1 This specification defines the minimum requirements for the field application of Special
Protective Coating's (SPC's) applied onto concrete and steel surfaces that have been identified
as a Secondary Containment area. The coating systems for concrete and steel surfaces are
identified in Appendix C Table 2 and Appendix D of this specification. The CONTRACTOR
shall identify the areas requiring secondary containment coatings in the appropriate room finish
schedule for each facility (i.e., LAW, HLW, PTF, LAB & BOF). Unless indicated elsewhere in
the subcontract documents, the field coating Work shall include-

* Touch up of shop or field coated carbon steel embeds prior to application of identified
secondary containment coating system.

0 Suriace preparation and application of the applicable coating system for concrete and steel
surfaces. Corner coving on floor/wall, wall/wall corners, around concrete, steel embed
attachments, grouted anchor bolts and other items that create a corner or sharp transition in
coating system direction.

* Saw cutting and chipping concrete as required by applicable installation detail.

* Surface preparation and application of a primer/sealer/barrier coat on shop coated steel
embeds that have been determined unsuitable for the installation location exposure

conditions in the secondary containment enclosure area or incompatible with the specified
secondary containment coating system.

1.2 Finish color shall be as noted in Appendix E.

1.3 All SPC's are designated as Commercial Grade and non-safety. SPC quality program
requirements must comply with DOE Order 414.1C as identified in Appendix A. The full order
is not applicable (also refer to Section 5). NQA-1 Quality Assurance requirements do not
apply to the manufacture or application of SPC's. However, SPC's used in high radiation
areas (>2E8 rads over 40 years) shall be prequalified in accordance with Appendix B.

1.4 The Field application of all concrete and steel coatings will be performed at the WTP project
located in the 200 East Area of the Hanford Site in Washington.

2 General

2.1 Responsibility

2.1.1 The SUBCONTRACTOR shall supply all personnel, coating materials and all necessary
surface preparation, application, inspection and equipment including all Personal Protection
Equipment (PPE), safety, rigging/access (as required), masking protection, containment,
environmental control/dehumidification/ventilation equipment, area covering to protect from
direct sunlight and inclement weather and all consumables. The SUBCONTRACTOR shall
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perform all pre-surface preparation, surface preparation, coating application, inspection and
documentation for all SPC work.

2.1.1.1 The SUBCONTRACTOR shall perform a job mock up for each coating system identified
for installation. Special concrete walls and floors or a sample area of the facility shall be
provided by the CONTRACTOR for the mock ups. Each sample area shall be
approximately 5'x5' in size. The mock up coating sample shall be applied in accordance
with the specification and CONTRACTOR accepted procedures. Surface defects in the
concrete shall be filled flush with the surface plane and shall result in a smooth,
decontaminable finish when top-coated with the remainder of the coating system. The
completed mock-up shall provide a surface finish acceptable to the CONTRACTOR. The
accepted mock-up shall be used as a reference standard of quality for surface preparation
and applied coating surface finish. At the CONTRACTOR's notification the
SUBCONTRACTOR shall inspect all concrete surfaces scheduled for coatings to ensure
they are suitable for performing the specified surface preparation and coating application.
Within 72 hours of notification, the SUBCONTRACTOR shall notify the CONTRACTOR
in writing, of items found to be damaged or otherwise unsuitable for surface preparation or
coating application.

2.1.2 The SUBCONTRACTOR shall provide surface preparation of overlap or tie-in areas on
stainless steel, concrete and carbon steel surfaces as required.

2.1.3 The SUBCONTRACTOR shall install flexible joint sealant, flexible epoxy filler material,
foam backer rod, bond breaker tape and material where specifically identified for use by the
CONTRACTOR.

2.1.4 The SUBCONTRACTOR shall store all coating materials in accordance with this
Specification and CONTRACTOR accepted procedures. The coating system and associated
coating materials shall be in accordance with Appendix C Table I Secondary Containment
Coating Systems, Table 2 Secondary Containment Coating Materials and Appendix D Room
Finish Schedule Drawing references or as otherwise identified by the CONTRACTOR. All
coating materials shall be used on a first in first out basis where the oldest batch of any given
material or component is used before batches with a later expiration date.

2.1.5 The SUBCONTRACTOR shall perform all inspections and tests contained in this
Specification prior to acceptance by the CONTRACTOR.

2.1.6 The SUBCONTRACTOR shall provide application and inspection documentation for all
coating Work acccptcd by the CONTRACTOR.

2.1.7 The SUBCONTRACTOR shall provide marking materials that are fully compatible with the
coating system(s) specified. Marking materials shall be suitable for use on stainless steel.

2.1.8 The SUBCONTRACTOR shall provide environmental control equipment as necessary for
surface preparation, coating application and curing.

2.1.9 The SUBCONTRACTOR shall only use inspection equipment that is currently calibrated and
controlled by a calibration program accepted by the CONTRACTOR.
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2.1.10 The SUBCONTRACTOR shall give CONTRACTOR a minimum of ten (10) working days
written notice prior to the start of coating Work and coordinate all field coating Work with the
CONTRACTOR on a daily basis prior to the start of daily coating Work.

2.1.11 The SUBCONTRACTOR shall give the CONTRACTOR at least twenty four (24) hours
verbal notice for all agreed upon inspection witness and hold points.

2.2 Surfaces Not To Be Coated

2.2.1 The SUBCONTRACTOR shall verify weld hold-back areas on piping, hangers/supports, steel
attachments, etc., in areas designated Secondary Containment prior to coating as follows.

Four(4) inches for field welds

2.2.2 Rubber or similar nonmetallic parts.

2.2.3 Non-Ferrous metals unless otherwise specified.

2.2.4 Stainless Steel surfaces unless specifically required by the CONTRACTOR (areas where
stainless steel is welded to carbon steel the coating overlap onto the stainless steel shall be at
least 1" or as otherwise specified).

2.3 Definitions

2.3.1 Batch- A quantity of coating made in one production run. A unique batch number is assigned
for each production run of the epoxy coating material, the curing agent, fillers and the thinner.

2.3.2 Bug Holes- Small regular or irregular cavities resulting from entrapment of air bubbles in the
surface of formed concrete during placement and consolidation.

2.3.3 Curing Membrane - Materials applied to prevent the moisture in uncured concrete from
evaporating too rapidly. Where Special Protective Coatings are being applied, the curing
membranes or compounds should not contain paraffin, oil, silicone or other contamination that
could compromise proper coating adhesion.

2.3.4 CONTRACTOR- Means BECHTEL NATIONAL, INC. (BNI) and all of its authorized
representatives acting in their professional capacities.

2.3.5 Dry Film Thickness (DFT)- The thickness of an applied coating, once dry or cured. Usually
expressed in mils (each mil is 1/1000 of an inch). Measured using a wet film thickness gage
and calculating dry film thickness based on coating material volume solids. Alternatively
measured using an ultra sonic dry film thickness device or using a destructive test that cuts the
dry film and optically measures the dry film thickness.

2.3.6 Fish Eyes (cratering)- Formation of holes or visible depression in the coating film. Usually
from a contaminated particle on the surface prior to applying the coating.

2.3.7 Efflorescence- A white crystalline or powdery deposit on the surface of concrete.
Efflorescence results from leaching oflime or calcium hydroxide out of the permeable
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concrete mass over time by water, followed by reaction with carbon dioxide and acidic
pollutants.

2.3.8 Form Release Agents- Compounds such as glossy paint or other film forming release material
applied to forms to allow easy removal of forms. Where Special Protective Coatings are being
applied the form release agent should not impart a residue of paraffin, oil, silicone or other
contaminant onto the surface that could compromise proper coating adhesion.

2.3.9 Hydration- The reaction of water with the calcium silicate, aluminate or aluminoferrite
components of fine cement grains, necessary for the setting and densifying of concrete.
Hydration results in the formation of calcium hydroxide and colloidal gels which occupy a
larger volume than the original cement.

2.3.10 Hydrostatic Pressure- The pressure exerted by water at Test.

2.3.11 Holiday- A Pinhole, skip, discontinuity, or void in the applied coating film.

2.3.12 Laitance- A thin, weak, brittle layer of cement and aggregate fines in a concrete surface. The
amount of laitance is influenced by the degree of working or amount of water in the concrete.
For the application of Special Protective Coatings all laitance must be removed to sound,
dense concrete.

2.3.13 Item- An all inclusive term used in place of any of the following: appurtenance, assembly,
component, equipment, material, module, part, structure, sub-assembly, sub-system, system,
unit or support systems.

2.3.14 Mfg. Std. Coating- A manufacturer's standard coatings system applied to off the shelf items
or standard line items of routine manufacture that are not specifically manufactured for the
WTP project.

2.3.15 NIST- National Institute of Standards and Technology.

2.3.16 "Non-Radiation" areas- For the purpose of Special Protective Coating (SPC), this is the
quality designation for items "NOT" located in an area where radioactive material or items
are transported, processed or stored or where they are located in an area where radioactive
material or items are transported, processed or stored that are designated C2 and less, or R2
and less (24590-WTP-GPP-SRAD-0007 Classification of Areas provides the maximum
external dose for each "R" designation and mean airborne contamination level for each "C"
designation).

2.3.17 Outgassing- The upward and outward emission of air or moisture vapor from concrete or
coatings.

2.3.18 Pinhole- Minute hole visible in the applied coating without magnification, that appear to
penetrate one or more layers of the coating film.

2.3.19 Profile- The surface roughness resulting from surface preparation by abrasive blasting or
other CONTRACTOR accepted methods (Refer to Section 7.3.4.3)
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2.3.20 "Radiation" areas- For the purpose of Special Protective Coating (SPC), this is the quality
designation for items that are located in an area where radioactive material or items are
transported, processed or stored that are designated C3 and greater, or R3 and greater.
(24590-WTP-GPP-SRAD-0007 Classification of Areas provides the maximum external dose
value for each "R" designation and mean airborne contamination level for each "C"
designation).

2.3.21 Sag- The running of freshly applied coating on a vertical surface due to being applied too
thick. (Same definition for runs and dips).

2.3.22 Supplier Deviation Disposition Report (SDDR)- A standard WTP project document that can
be used by a vendor or SUBCONTRACTOR to identify an actual or potential deviation or
discrepancy that requires engineering evaluation and disposition prior to acceptance.

2.3.23 Surface Hardeners- Compounds applied to a concrete surface to improve hardness, and to
decrease permeability.

2.3.24 Surface Porosity- Permeability of the surface that allows absorption of vapors, moisture,
chemicals, and coating liquids. Small interconnected voids that allow fluids to penetrate an
otherwise impervious material.

2.3.25 SUBCONTRACTOR- Means the company, corporation, partnership, individual, or other
entity to which this subcontract (purchase order/material requisition) is issued, its authorized
representatives, successors, and permitted assigns.

2.3.26 Training and Certification- Training to include an understanding of the specification,
CONTRACTOR accepted Work procedures and manufacturer's published instructions.
Certification to include a documented performance test demonstrating quality Work
acceptable to the CONTRACTOR. (Refer to Sections 4.6, 5.1.3.2, 5.1.7, 7.1.2, 8.1.1.1 and
Appendix A)

2.3.27 RPP-WTP- River Protection Project-Waste Treatment Plant

2.4 Safety

2.4.1 All surface preparation and coatings Work shall comply with all applicable environmental and
safety provisions, laws, regulations in local jurisdiction (e.g., County and State). Work being
performed in the United Sates shall be in strict accordance with OSHA 29 CFR 1910, State
and local safety and environmental requirements.

2.4.2 The SUBCONTRACTOR shall comply fully with OSHA Hazard Communication Standard
29CFR 1910. Material Safety Data Sheets (MSDS) for all materials, including thinners and
cleaning solvents, shall be obtained from the materials manufacturer and made available at the
place of application for review.

2.4.3 The Volatile Organic Compound (VOC) content of all materials shall comply with Federal,
State and Local or other Regulatory requirements.

2.4.4 The SUBCONTRACTOR shall control safe working and environmental conditions employing
items such as but not limited to barricades, masking/tarping, ventilation, dehumidification and
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safety watches to provide safe quality work from surface preparation through application,
curing and inspection activities.

2.4.5 The SUBCONTRACTOR shall be responsible for proper disposal of liquid or solid waste
generated during the work described herein (residual coating material, thinners, solvent,
wipes, rags, etc.)

3 Applicable Documents

3.1 Codes and Standards

The latest applicable edition of the following codes, standards, specifications or WTP procedures
form a part of this Specification.

3.1.1 American Society for Testing and Materials (ASTM)

ASTM E337-02 (Reapproved 2007)
Test for Relative Humidity by Wet-and-Dry Bulb Psychrometer

ASTM D412-98, 98 (Reapproved 2002), 06 (Editorial Revision 2008)
Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers-
Tension

ASTM D1653-93 (Reapproved 1999), 03, 03 (Reapproved 2008)
Standard Test Methods for Water Vapor Transmission for Organic Coating Films

ASTM D3912-95 (Reapproved 200 1)
Standard Test Method for Chemical Resistance of Coatings Used in Light-Water
Nuclear Power Plants

ASTM D3276-00, 05, 07
Standard Guide for Painting Inspectors (Concrete and Masonry Substrates)

ASTM D4060-01, 07
Standard Test Method for Abrasion Resistance of Organic Coatings by the Taber
Abraser

ASTM D4082-02
Standard Test Method for Effects of Gamma Radiation on Coatings for Use in Light-
Water Nuclear Power Plants

ASTM D4138-94 (Reapproved 2001), 07
Test Method for Measurement of Dry Film Thickness of Protective Coating Systems
by Destructive Means

ASTM D4227-99 (Reapproved 05), 05
Practice for Qualification of Journeyman Painters for Application of Coatings to
Concrete Surfaces of Safety Related Areas in Nuclear Facilities

ASTM D4228-99 (Reapproved 05), 05
Practice for Qualification of Journeyman Painters for Application of Coatings to
Steel Surfaces of Safety Reiated Areas in Nuclear Facilities

ASTM D4258-83 (Reapproved 2005), 05
Practice for Surface Cleaning of Concrete for Coating

ASTM D4259-88 (Reapproved 2006)
Standard Practice for Abrading Concrete
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ASTM D4262-83 (Reapproved 2005), 05
Standard Test Method for pH for Chemically Cleaned or Etched Concrete Surfaces

ASTM D4263-83 (Reapproved 2005)
Test Method for Indicating Moisture in Concrete by the Plastic Sheet Method

ASTM D4285-83 (Reapproved 2006)
Test Method for Indicating Oil or Water in Compressed Air

ASTI D4414-95 (Reapproved 2007)
Practice for Measurement of Wet Film Thickness of Organic Coatings by Notch
Gages

ASTM D4417-93(Reapproved 1999), 03
Field Measurement of Surface Profile of Blast Cleaned Steel

ASTM D4537-91 (Reapproved 1996), 04
Standard Guide for Establishing Procedures to Qualify and Certify Inspection
Personnel for Coating Work Inspectors in Nuclear Facilities.

ASTM D4541-02
Standard Test Method for Pull-Off' Strength of Coatings Using Portable Adhesion
Testers

ASTM D4940-98 (Reapproved 2003)
Test for Conductimetric Analysis of Water Soluble Ionic Contaminants of Blasting
Abrasives

ASTM D5139-90 (Reapproved 2001)
Standard Specification for Sample Preparation for Qualification Testing of Coatings
Used in Nuclear Power Plants

ASTM D5144-00
Standard Guide for Use of Protective Coating Standards in Nuclear Power Plants

ASTM D5498-01
Standard Guide for Developing a Training Program for Coating Work Inspectors in
Nuclear Facilities.

ASTM D6132-97, 04, 08
Standard Test Method for Nondestructive Measurement of Dry Film Thickness of
Applied Organic Coatings Over Concrete Using an Ultrasonic Gage

ASTM D6237-98, 03
Standard Guide for Painting Inspectors (Concrete and Masonry Substrates)

3.1.2 The Society for Protective Coatings (SSPC)

SSPC-AB1-91 (Editorial Revision 2004) -91 (Editorial Revision 2007)
Mineral and Slag Abrasive

SSPC-PA2-96, 04
Measurement of Dry Paint Thickness with Magnetic Gages

SSPC-SP1-82 (Editorial Revision 2004)
Solvent Cleaning

SSPC-SP6-00, 07
Commercial Blast Cleaning

SSPC-SP7-00, 07
Brush -Off Blast Cleaning

SSPC-SP1O-00, 07
Near-White Metal Blast Clcaning

SSPC-SP11-87 (Editorial Revision 2004)
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Power Tool Cleaning to Bare Metal
SSPC-SP12-95, 02

Surface Preparation and Cleaning of Metals by Wateijetting Prior to Recoating
SSPC-SP13-97 (Reapproved 2003)

Surface Preparation of Concrete
SSPC-Vis 1-02 (Editorial Revision 2004)

Visual Standard for Abrasive Blast Clean Steel
SSPC-Vis 3-93, 04

Visual Standard for Power and Hand Tool Cleaning

3.1.3 Occupational Safety and Health Administration (OSHA)

OSHA 29 CFR 1910 Occupational Safety and Health Standards

3.1.4 WTP Project Documents

24590-WTP-GPP-SRAD-007 Classification of Areas
24590-WTP-3PS-AFPS-T0004 Field Applied Special Protective Coatings for Concrete

Surfaces
24590-WTP-3PS-AFPS-T0003 Field Applied Special Protective Coating for Steel items

and Equipment.
24590-WTP-3PS-AFPS-T0002 Special Protective Coating Limited-Combustible Testing

Protocol
24590-WTP-3PS-AFPP-TOOO I Painting (Professional Line Products) 09912

3.1.5 Department of Energy (DOE)

DOE Std. 1066-97 DOE STANDARD Fire Protection Design Criteria

DOE Order 414.1C
Change I Issued 6/17/07 Quality Assurance

3.1.6 National Fire Protection Association (NFPA)

NFPA 801 2003 Edition Standard For Fire Protection For Facilities Handling
Radioactive Materials

4

4.1

Submittals

SUBCONTRACTOR shall submit detailed written procedures for the following-

" Material receiving. marking, storage. handling
" Surface preparation
" Environmental control
* Application
* Curing
* Inspection and testing
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" Touch-up/repair
" Application personnel qualification and Inspector qualification (G321-E, category 28.0)
* Proposed documentation forms. The final procedure and documentation forms shall be

submitted for the CONTRACTOR's approval (G321-E category 15.0).

(The above items can be grouped into a common procedure where appropriate)

4.2 Only materials that are prequalified in accordance with Appendix B and the subcontractor has a
current Appendix F shall be used. Coating material prequalification testing is only required
of the coatine manufacturer and not the Special Protective Coating Application
SUBCONTRACTOR.

4.3 The SUBCONTRACTOR shall identify the specific products by manufacturer and catalog
number and shall submit the coating manufacturer's latest published product data sheet
application instructions and Material Safety Data (MSDS). Conflicts, if any, between the
SUBCONTRACTOR's normal procedures, the coating manufacturer's recommendations, and
this Specification shall be brought to the attention of the CONTRACTOR for resolution and
written permission to proceed (G321- E category 11.0). The SUBCONTRACTOR shall submit
original Coating Manufacturer's Product Identity Certification Records for each and every batch
of coating material purchased for use on the WTP project. ( Refer to Appendix F) (Refer to
G321 V category 13.0)

4.4 The SUBCONTRACTOR shall complete and submit a daily inspection record as a part of the
Work procedures that includes all elements provided in Appendix G as a minimum. An entry for
wet bulb is not required when the accepted device used to measure humidity and dew point does
not require a wet bulb. (Refer to Section 8.1.9 and 10.2) (G321-V category 13.1)

4.5 The SUBCONTRACTOR shall submit with coating procedures a Supplier Quality Assurance
Program Data Sheet (Appendix A) appropriate for the activity being performed ( e.g.
manufacture of SPC's or application of specified SPC's ). The SUBCONTRACTOR shall
identify their Quality Assurance Program ( QA) Plan documents and paragraph references on
the QA Program Data Sheet. All required QA Plan elements and corresponding
SUBCONTRACTOR's identified documents are subject to CONTRACTOR's evaluation and
verification.

4.6 The SUBCONTRACTOR shall provide a personnel training and certification plan for
applicators and inspectors. (Refer to Sections, 5.1.3.2, 5.1.7, 7.1.2, 8.1.1.1 and Appendix A).

4.7 The SUBCONTRACTOR shall supply with their coating procedures a list of previous project
case histories, where they applied coating materials similar to the materials specified herein.
This list shall include the type of item coated, the project name, a project client contact name and
phone number, if possible, for verification.

4.8 Color samples shall be submitted prior to the start of Work. Colors shall be as defined in
Appendix E or as otherwise defined by the CONTRACTOR. Color samples shall be ' x 1' in
size. At least five sets of all colors shall be submitted. The type of panel used and the coating
material used for the color samples shall be as agreed upon with the CONTRACTOR.

Page 9
Ref: 24590-WTP-3DP-G04B-0004924590-G04B-F00019 Rev 4 (2/12/2008)



24590-WTP-3PS-AFPS-T0006, Rev 1
FIELD APPLIED SPECIAL PROTECTIVE COATINGS FOR

SECONDARY CONTAINMENT AREAS

5 Quality Assurance

5.1 General

5.1.1 The SUBCONTRACTOR shall control the quality of items and services to meet the
requirements of this Specification, applicable codes and standards referenced herein, and
associated subcontract documents. The SUBCONTRACTOR shall prepare and maintain
documentation to provide evidence of compliance with CONTRACTOR accepted procedures
and this Specification. A copy of the coating inspection documentation shall be included in
the shipping documentation.

5.1.2 The SUBCONTRACTOR, including any lower-tier organizations , shall be subject to
surveillance inspection by the CONTRACTOR's representative until completion or
termination of the subcontract. This surveillance inspection does not relieve the
SUBCONTRACTOR from the responsibility for conformance to the requirements of
procurement documents, this specification and CONTRACTOR accepted procedures.

5.1.3 The SUBCONTRACTOR shall maintain a quality assurance plan for items located in "Non-
Radiation and Radiation" areas, as defined in Section 2.3 that addresses as a minimum, the
elements and implementing procedures called for in the Supplier Quality Assurance Program
Data Sheet, Appendix A.

5.1.3.1 Quality Assurance Plan (QAP)

5.1.3.1.1 A written QAP must be developed, implemented, and maintained.

5.1.3.1.2 The QAP must describe the organizational structure, functional responsibilities, levels of
authority, and interfaces for those managing, performing, and assessing the Work.

5.1.3.1.3 The QAP must describe management processes, including planning, scheduling, and
resource considerations.

5.1.3.2 Personnel Training and Qualification.

5.1.3.2.1 Personnel must be trained and qualified to ensure they are capable of performing their
assigned Work.

5.1.3.2.2 Personnel must be provided continuing training to ensure that job proficiency is
maintained.

5.1.3.3 Quality Improvement.

5.1.3.3.1 Processes to detect and prevent quality problems must be established and implemented.

5.1.3.3.2 Items, services, and processes that do not meet established requirements must bc
identified, controlled, and corrected according to the importance of the problem and the
Work affected.
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5.1.3.3.3 Correction must include identifying the causes of problems and working to prevent
recurrence.

5.1.3.3.4 Item characteristics, process implementation, and other quality-related information must
be reviewed and the data analyzed to identify items, services, and processes needing
improvement.

5.1.3.4 Documents and Records.

5.1.3.4.1 Documents must be prepared, reviewed, approved, issued, used, and revised to prescribe
processes, specify requirements, or establish design.

5.1.3.4.2 Records must be specified, prepared, reviewed, approved, and maintained.

5.1.3.5 Work Processes.

5.1.3.5.1 Work must be performed to established technical standards and administrative controls
using approved instructions, procedures, or other appropriate means.

5.1.3.5.2 Items must be identified and controlled to ensure their proper use.

5.1.3.5.3 Items must be maintained to prevent their damage, loss, or deterioration.

5.1.3.5.4 Equipment used for process monitoring or data collection must be calibrated and
maintained.

5.1.3.6 Design.

5.1.3.6.1 NA

5.1.3.7 Procurement.

5.1.3.7.1 Procured items and services must meet established requirements and perform as
specified.

5.1.3.7.2 Prospective suppliers must be evaluated and selected on the basis of specified criteria.

5.1.3.7.3 Processes to ensure that approved suppliers continue to provide acceptable items and
services must be established and implemented.

5.1.3.8 Inspection and Acceptance Testing.

5.1.3.8.1 Inspection and testing of specified items, services, and processes must be conducted
using established acceptance and performance criteria.

5.1.3.8.2 Equipment used for inspections and tests must be calibrated and maintained.

5.1.3.9 Management Assessment.

5.1.3.9.1 NA
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5.1.3.10 Independent Assessment.

5.1.3.10.1 NA

5.1.4 The SUBCONTRACTOR shall provide the CONTRACTOR's representative with a Work
activity schedule and shall notify the CONTRACTOR of all required inspection points prior to
the scheduled date for coating activities (Refer to Section 2.1.10 and 2.1.11 herein).

5.1.5 If the SUBCONTRACTOR's proposed Work plan or procedures differ from the requirements
of this Specification, the SUBCONTRACTOR shall specifically identify and explain all
differences in writing, using an SDDR or other appropriate WTP project document, and
submitted to the CONTRACTOR for review and approval prior to proceeding with a known
deviation after the fact.

5.1.6 All pre-established witness and hold points shall be witnessed by the CONTRACTOR unless
a written waiver has been issued.

5.1.7 All personnel shall receive training in the specific project coating requirements and the
associated CONTRACTOR accepted work procedures that are relevant to their individual
work assignments.

5.1.7.1 Painter/coating application personnel used to prepare the surface and apply coatings shall be
trained, qualified and certified in accordance with the SUBCONTRACTOR's procedures
accepted by the CONTRACTOR.

5.1.7.2 The S UBCONTRACTOR's coating Work inspectors shall have previous experience in
coating inspection and shall receive documented training in the specific project coating
requirements, ASTM standards and other relevant standards including the CONTRACTOR
accepted Work procedures. All coating inspectors shall be trained, qualified and certified
Level I inspectors meeting the requirements of Section 8.1.1.1. Inspector training,
qualification and certification shall also comply with the SUBCONTRACTOR's
document(s) identified on the submitted Supplier QA Program Data Sheet (Appendix A).

6 Materials

6.1 Coating Materials

6.1.1 All Special Protective Coating ( SPC ) secondary containment materials applied to concrete or
steel items located in "Radiation" areas are prequalified in accordance with Appendix B. All
SPC's applied to the building structure in "Radiation" areas or in any of the process buildings
shall employ Approved coating materials as defined in Appendix B.

6.1.2 The Volatile Organic Compound (VOC) content of all materials shall comply with Fedeial,
State and Local or other Regulatory requirements that have jurisdiction. The naximurn
allowable VOC for this project is 3.8 lbs./gal (450 gms/liter)

6.1.3 Coating materials including the primer intermediate and finish coat on a given item, shall all
be from the same manufacturer as identified in Appendix C.
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6.1.4 Secondary Containment repair materials shall be the same as those originally used or shall be
those recommended by the manufacturer or shown to be compatible with the original coating
and acceptable to the CONTRACTOR. Repair materials shall be in pre-measured units, and
only complete kits shall be mixed. Splitting or breaking down pre-measured units of multi-
component coating materials may be considered if the SUBCONTRACTOR prepares a
procedure that requires accurate measurement of all materials and the SUBCONTRACTOR's
QC inspector monitors/verifies each and every mix. This procedure must be submitted to the
CONTRACTOR for review and permission to proceed.

6.1.5 Appendix D Room Finish Schedule Drawing References and Appendix C Tables contain the
specified Special Protective Coatings for the WTP project. Apendix C contains the generic
coating systems and approved coating materials. The generic coating system (primarily
Epoxy or Epoxy Novolac materials) used on concrete and steel in secondary containment
areas shall be coordinated with the generic coating materials indicated in the Architectural
Room Finish Schedules ( Appendix D Drawing Reference) for LAW, HLW, PTF, LAB and
selected areas of BOF and their physical location. The Architectural Room Finish Schedules
will identify coating materials for Secondary containment based on evaluation of chemical
exposure , temperature and mechanical abuse based on a case by case criteria and specifically
tailored for the conditions / exposure that is to be expected.

6.1.6 Appendix F is the Coating Manufacturer's Product Identity Certification Record. This
document is required from the coating manufacturer for each component of each batch of
coating material (manufactured coating material not individual ingredients).

6.1.7 Appendix G is an example for a Surface Preparation and Coating Inspection Form. This form
or a form that contains the same information is required for daily inspection documentation.

6.2 Patching/Filler Materials

6.2.1 Materials used to patch or fill holes, shrinkage cracks, and defects in the concrete shall meet
the following requirements:

6.2.1.1 For holes larger than 1/2" in its largest dimension, the filler may be a non-shrink structural
concrete grout with a slump sufficient to fill holes on a vertical or overhead surface while
staying flush with the surface plane. The concrete structural grout shall be compatible with
the SPC system specified for use on the concrete surface. Compatibility shall be verified by
applying the SPC over a cast sample of the structural concrete grout followed by a pull off
adhesion of at least 200 psi per ASTM D4541 using test procedures applicable for type IH
and type IV instruments listed in Annex A.2 and A.4.

6.2.1.2 For holes up to 2" in its largest dimension, the filler may be a 100% solids proprietary rigid
polymeric filler material as recommended by the SPC manufacturer with a slump sufficient
to fill holes on a vertical or overhead surface while staying flush with the surface plane.
Rigid polymeric fillers using a curing compound, catalyst or accelerator that develop heat
during the cure process shall not cause blowholes in the applied filler that requires
subsequent repair. The polymeric filler may be applied in more than one application to fill
large voids flush with the concrete surface plane of concrete to steel embed surface plane.
The proprietary polymeric filler material shall be compatible with the SPC system specified
for use on the concrete surface. Compatibility shall be verified by applying the SPC over a
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cast sample of the proprietary filler material followed by a pull off adhesion of at least 200
psi per ASTM D4541 using test procedures applicable for type II and type IV instruments
listed in Annex A.2 and A.4.

6.2.1.2.1 Rigid polymeric filler materials used in R5 areas where the 40 year accumulated radiation
level will be greater than 2E8 rads that are not made with the same generic resin type
shall be radiation tolerance tested in combination with the SPC system specified for use
in that particular area. The specimens shall be prepared for testing as follows:

Using the standard concrete test blocks identified in Appendix B, drill a hole 1/2" x
1/2" in each face of each block. Fill the hole with the proposed filler material flush
with the surface plane of the block. Apply the SPC systems identified for use in the
R5 areas. Perform radiation tolerance testing per Appendix B.

6.2.1.3 For stable non moving cracks fill flush with the surface plane using a 100% solids
proprietary polymeric filler material recommended by the SPC manufacturer as defined in
section 6.2.1.2. Large cracks shall be routed out as shown on Appendix I installation detail
4.

6.2.1.4 Construction Joints

6.2.1.4.1 For construction joints (other than those at inside wall to wall or wall to floor corners) in
walls or floors, within areas required for secondary containment "Dangerous Waste
Permitting (DWP and/or Non-DWP), a formed or created (e.g., saw-cut) rectangular slot
shall be provided by others, centered on the construction joint after the concrete is placed
and cured, apply specified coating system primer in the joint, then install a bond breaking
tape in the base of the joint. Install the flexible epoxy filler flush with the concrete
surface and overcoat the joint with the specified coating system. Refer to Appendix I
installation detail 3B.

6.2.1.5 For coving in comers (filler material with 2" radius) use a flexible epoxy filler material.
Where coving materials will serve as a water stop, the prequalification requirements in
Appendix B section 1.2.10 apply.

6.2.1.5.1 Secondary Containment (DWP and/or Non-DWP) areas that do not have free flowing
drains must use the glass reinforced coving installation detail. Refer to Appendix I for
installation details 2A and 2B.

6.2.1.5.2 Scoondary containment (DW&T and/or Non-DWP) areas that have fie flowing floor
drains, do not require the glass reinforced coving detail (Refer to Appendix I for
installation details 1A and lB).

6.2.1.5.3 If the proximity of permancnt plant equipment or material (e.g. drains, ladder, piping,
electrical, ect.) prohibits the full 2" radius coving, the coving radius may be reduced to
accommodate the coating installation.
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6.3 Batch Information

6.3.1 Each container of coating material received and used by the SUBCONTRACTOR shall bemarked with the following:

* The manufacturer's name
* The product designation
" Batch/lot number
* Location and date of manufacture
* The shelf life expiration date

6.4 Abrasives

£.4. w brasivcs for blast cleaning shAA = A A.e, - --A

-r--A'h-- npro cg th---- sfi- s,---rf-e t-xtre or qirface nmie. Mirneral anslag abrasives shall meet the requirements of SSPC AB-1. The first batch/lot of non packagedabrasives shall be tested for water soluble contaminants and the conductivity shall not exceed1,000 microsiemens/cm when tested in accordance with ASTM D4940 Section 1.0-2.0.Abrasives used at the RPP-WTP project site shall be < 1% silica.

6.4.2 When using reclaimed steel grit/shot abrasive, the particle size shall be capable of producingthe specified surface texture . All reclaimed abrasives shall be tested for water-soluble
contaminants and conductivity. Conductivity shall not exceed 1000 microsiemens whentested in accordance with ASTM D 4940 Section 1.0-2.0. All reclaimed abrasives shall betested for oil and grease contamination using the water floatation test at the beginning of eachshift.

6.4.3 Reclaimed grit used for abrasive cleaning shall be tested for the presence of oil and grease byimmersing a sample of spent abrasive in clean tap water and checking for oil flotation. Testsshall be made at the start of blasting and every four (4) hours thereafter. If oil is evident, thecontaminated abrasive shall be cleaned or replaced. All surfaces blasted since the lastsuccessful test shall be completely cleaned of contamination then re-blasted using cleanabrasive.

6.4.4 Expendable abrasive ( Green Diamond / Black Beauty ) shall be used on a once only basis andthen discarded.

6.5 Water Quality

6.5.1 Water used for wet abrasive blasting or high pressure waterjetting shall be clean tap orpotable water and shall not exhibit any evidence of an oily sheen.

6.6 Coating Over Stainless Steel (SS)

6.6.1 All coating materials, thinners, solvents and cleaning materials used on SS shall be shown tohave a low leachable halogens content that shall not exceed 2 0ppm- total sulfur content shallnot exceed 400 ppm sulfur. The total amounts of low melting point metals such as lead, zinccopper, tin, antimony and mercury shall not exceed one (1) percent and mercury shall notexceed 50 ppm.
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7 Application

7.1 General

7.1.1 It shall be the SUBCONTRACTOR's responsibility to stop the surface preparation and
coating at any time when conditions exist that might adversely affect the quality. The

CONTRACTOR's representative may reject any prepared or coated surfaces not in
compliance with this Specification.

7.1.2 All painters and other personnel used to apply coatings on to concrete and steel items shall be

individually qualified and certified in accordance with the SUBCONTRACTOR's accepted
written procedures that includes classroom training on the WTP Project Specification.
Guidance for qualifying painters/application personnel are contained in ASTM D4228 and
ASTM 4227 Section 1210 and Figure #2 or other as accepted by the CONTRACTOR.

7.1.3 The secondary containment coating Mock ups shall have been satisfactorily completed and

accepted by the CONTRACTOR prior to starting production work on a given area. That does
not mean that all mock ups for all coating systems must be completed prior to the start of
work, but at least the mock ups for the coating systems that are scheduled for facility

production shall be completed prior to start of work with those coating systems.

7.2 Pre-Surface Preparation

7.2.1 Prior to mechanical cleaning, the surfaces to be coated shall be cleaned in accordance with
SSPC SP 1 to remove oil, grease, dirt, silicone, marks made with waxy or greasy makers,
graffiti, curing compounds or form release residue or other foreign matter that could interfere
with the proper bonding of the coating contamination of this type shall be removed by steam
cleaning or solvent washing in accordance with ASTM D4258 Section 1.0 - 9.0. The
SUBCONTRACTOR shall inspect floor for surface hardeners. Surface hardeners shall be
removed prior to applying Special Protective Coatings.

7.2.2 Inspection of surfaces exhibiting fins, ridges, and sharp projections or surfaces that require
repair of honeycomb areas, tie rod holes, and cavities that are greater than 1/2" in its largest
dimension (i.e., length, width or depth) or cracks wider than 1/8" shall be performed by the
SUBCONTRACTOR and includes a punch list to the CONTRACTOR. These defects must
be removed or corrected prior to applying any coating.

7.2.3 All sharp corners that are scheduled to receive Special Protective Coatings shall bc includcd in
punch list and rounded to a radius of no less than 1/8" by others.

7.2.4 The SUBCONTRACTOR shall inspect all joint details and the configuration of the finished
concrete sections in relation to the application of materials as shown in installation details
shown in Appendix I Secondary Containment Installation Details and the requirements of this
specificationl.

7.2.5 Any remaining sharp edges, weld spatter, or burrs, fins, ridges, tie rods, projections found
after the start of coating Work shall be completely removed by grinding or other means.
Pneumatic tools shall not be used unless they are fitted with effective oil and water traps on
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the exhaust air. If the steel embeds exhibits salt deposits or were shipped or stored so that the
surface could have been contaminated with soluble salts (e.g., above deck ship transport, truck
transport on dirt roads close to ocean, storage), the area shall be pressure water washed (e.g.,
2,000-5,000 psi) with demineralized water to remove the soluble salt contamination as
possible prior to abrasive blasting/water jetting.

7.2.6 Floor/Wall and Wall/Wall coving shall be installed using the same flexible epoxy filler
material defined in section 6.2.1.5 or a filler material as recommended by the coating
manufacturer and accepted by the CONTRACTOR. Coving shall be installed after concrete
surface preparation and shall comply with the installation details in Appendix I.

7.2.7 To insure a seal and a smooth transition from concrete surfaces onto steel embed plates, the
concrete shall be chipped away from the edge of the embed plate at least '" and at least %"
below the surface plane of the embed plate. The chipped away area shall be filled flush
between the concrete and steel embed plate using the same rigid filler material defined in
section 6.2.1.2 or a filler material as recommended by the coating manufacturer and accepted
by the CONTRACTOR. (refer to Appendix I).

7.2.8 To provide a structurally sound termination of a floor coating, a perimeter key shall be placed
in the floor (refer to Appendix I).

7.3 Surface Preparation

7.3.1 Prior to the start of Work, the SUBCONTRACTOR shall examine all surfaces to be coated to
determine their acceptability for the specified coating application Work. If the surfaces are
found to be unacceptable, the SUBCONTRACTOR shall either return the surface to an
acceptable condition or immediately notify the CONTRACTOR in the punch list (section
7.2.2) if the repairs are outside the scope of work. Coating Work shall not commence until
corrective action has been taken. Starting Work prior to completion of corrective action shall
preclude any subsequent claim by the SUBCONTRACTOR. The CONTRACTOR may
require corrective action at the SUBCONTRACTOR's expense.

7.3.2 The abrasive mixture and the compressed air shall be clean, dry and oil free. Moisture traps,
in addition to oil and water separators mounted on the compressor, shall be used in
compressed air lines to remove oil and moisture from air close to the point of use. (refer to
Section 7.3.4.4 and 8.1.6)

7.3.3 Concrete Surfaces

7.3.3.1 Floors, walls shall be free of curing compounds, laitance, dirt or other residue that could
interfere with proper adhesion of the coating system.

7.3.3.2 Concrete shall be suitably roughened and textured using one of the specified methods of
surface preparation during the coating system mock-ups pcrformed and accepted by the
CONTRACTOR. To achieve a clean roughened surface suitable for the specified coating
systems, surfaces may be dry abrasive blasted, wet abrasive blasted (Refer to ASTM D4259
Sections 1.0-10.0) or cleaned and roughened by high pressure (10,000 psi to 25,000 psi)
waterjetting using a rotating head hand lance or self propelled robot (Refer to SSPC SP12
Appendix C and D for a description and operation and SSPC SP13 Sections 3.0-6.0). Small
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areas may be prepared using grinders or sanders as accepted for use during mock-ups.
Needle guns may only be used if followed by full abrasive blasting or water jetting to
remove weakened/crushed concrete surface layer to sound dense concrete and only when
the procedure has been shown to result in a coating adhesion of 200 psi minimum.

7.3.3.3 In addition, floors may be acid etched using 20 % citric acid solution when accepted by the
CONTRACTOR. Acid etched surfaces shall be pH tested in accordance with ASTM
D4262 Sections 1.0-8.0. The pH shall be no more than 1.0 pH lower or 2.0 pH higher than
the pH of the potable rinse water. A suitable texture shall be achieved that will be agreed
upon during the mock up coating application. A detailed procedure on the use, clean up and
disposal of acid etching materials/rinse must be provided for review and acceptance by the
CONTRACTOR.

7.3.4 Carbon Steel Surfaces

7.3.4.1 Prior to blast cleaning, items to be coated shall be visibly dry with the surface temperature
of at least 5*F above the dew point. Concrete surfaces shall be determined suitably cured as
defined by the CONTRACTOR.

7.3.4.2 Carbon steel surfaces to be coated shall be blast cleaned in accordance with the surface
preparation requirements specified in Appendix D. Where abrasive blasting will damage
the items or is impractical, SSPC-SP 11 Power Tool Cleaning to Bare Metal may be
substituted only in limited areas and only with CONTRACTOR's written permission to
proceed.

7.3.4.3 Abrasive blasting of carbon steel shall result in an angular surface profile 1.5 to 3.0 mils as
measured using a Testex Press-O-Film replication tape in accordance with ASTM D4417
method C.

7.3.4.4 The recycled abrasive mix shall be maintained clean of contaminants by continuous
effective operations of cleaning machine scalping and air wash separators. Reclaimed grit
used for abrasive cleaning shall be tested for the presence of oil/grease by immersing a
sample of spent abrasive in clean tap water and checking for oil flotation. Tests shall be
made at the start of blasting, and every four (4) hours thereafter. If oil is evident, the
contaminated abrasive shall be cleaned or replaced. All surfaces blasted since the last
successful test shall be completely cleaned of contamination then re-blasted using clean
abrasive. Blast cleaning shall not be performed in the immediate area where coating or
curing of coated surfaces is in progress unless a vacuum system is employed that contains
dust. All surfaces and equipment which arc not to be coated shall be suitably protected
from blast cleaning.

7.3.4.5 Burrs, slivers, scabs, lamination, and weld spatter fins, ridges, sharp protrusions which
become visible after blasting shall be removed. The tools and manner employed to remove
defects and sharp edges, shall not burnish or destroy the surface profile. If the profile or
roughness is reduced, it shall be re-blasted to produce the profile and roughness as required.
The exhaust of pneumatic grinders shall not impinge on the cleaned surface. If the surface
becomes contaminated, it shall be cleaned of contamination then re-blasted as required.
Carbon steel tools or implements shall not be used on stainless steel surfaces.
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7.3.4.6 If visible rust occurs or if the cleaned surface becomes wet or otherwise contaminated, these
surfaces shall be re-cleaned to the specified standard. Cleaned surfaces remaining un-coated
overnight shall be re-cleaned to the specified cleanliness prior to applying the coating.
Where Concrete and Carbon Steel interface and are proposed to be coated in one operation
every effort will be made to apply coating to the steel before surface deterioration.

7.3.4.7 After surface preparation is complete and before coating, pressurized air or a vacuum
cleaning shall be used to remove all dust and abrasive residue. The air shall be clean and
dry as verified in accordance with Section 8.1.6 so as not to contaminate the prepared
surface. The operator shall ensure that all dust and abrasive residues are removed from the
susface of blast profiles when vacuum cleaning is carried out.

7.3.4.8 Machined surfaces shall be protected from damage due to blasting and coating operations.

7.3.4.9 Equipment shall have all openings plugged, masked, and/or blinded sutficiently to protect
internals before abrasive blasting. After the coating operation is complete all internals shall
be blown clean and/or vacuumed to remove any dust or abrasive blast media that may have
entered the coated equipment.

7.3.5 The abrasive mixture and the compressed air shall be clean, dry and oil free. Moisture Traps,
in addition to oil and water extractor mounted on the compressor, shall be used in compressed
air lines to remove oil and moisture from air close to the point of use. (refer to Section 7.3.4.4
and 8.1.6)

7.3.6 Where galvanized steel falls into secondary containment areas and requires a coating, the
surface shall be cleaned per SSPC SPl and allowed to dry. The galvanizing shall then be
pretreated using a phosphoric acid solution (e.g., Anchem Galva-Prep) or brush blasted per
SP7 as recommended by the manufacturer of the coating material intended for use. After
flushing the acid off using potable water, the surface area contacted by the acid and the rinse
water shall be tested for pH. The pH shall be as indicated in specification section 7.3.3.3.

7.3.7 Damaged galvanized steel shall be cleaned per SSPC SP 1 using a 3M Clean-N-Strip disc and
wheel, a flapper wheel with a 60-80 grit size or a slow variable speed sander using 60-80 grit
sanding disc. All galvanizing to be coated shall be pretreated as indicated in specification
section 7.3.6.

7.4 Coating Application

7.4.1 Prior to applying Special Protective Coatings (SPC's) the concrete surface shall be dry as
determined by the plastic sheet method in accordance with ASTM D4263 sections 1.0-8.0.

7.4.2 Coatings shall be applied in accordance with CONTRACTOR accepted procedures (refer to
Section 4.1). The coating manufacturer's recommendations for the application temperature
and curing temperatures versus times (between coats and after last coat) of the specified
material shall be considered when determining minimum and maximum cure to recoat time
intervals. Application and curing temperatures above or below the limits allowed by this
specification (Refer to Section 7.4.5) shall be submitted to the CONTRACTOR for review and
permission to proceed.
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7.4.3 Coatings shall be applied using properly sized and type of equipment for the size and
complexity of the item being coated. The equipment shall be clean with all components in

good working order.

7.4.4 Bug holes, cracks and construction joints shall be filled flush with the concrete surface plane
or as identified in Appendix I Secondary Containment Installation Details using a structural

concrete grout, Five Star V/O or Five Star Vertical patch or CONTRACTOR accepted

alternate structural concrete grout or polymeric filler. Structural Concrete grout shall be
applied prior to applying the first coat or by applying the proprietary polymeric filler listed in
Appendix C Table 2 for the selected coating system or CONTRACTOR accepted equal.

Proprietary filler materials may be applied before or after the primer sealer coat where
acceptable to the specific coating manufacturer. The filler technique shall be developed

during the mock up to minimize the occurrence of pinholes in the finish coats.

7.4.5 Coatings shall be applied only when the surfaces to be coated are free of curing compound,
free of concrete laitance, clean, properly textured and dry. The substrate temperature shall be
a minimum of 57 above the dew point during coating application and until the applied

coating is no longer moisture sensitive per the coating manufacturer's published data or

written recommendations. The substrate and air temperature during coating application and

curing shall be a minimum of 50"F (Inorganic zinc primers 40*F) and a maximum of 110F.
The relative humidity during coating application shall not exceed 85 percent. Measure

humidity in accordance with ASTM E 337 (Sections 1.0-19.0). Deviations from the above
listed minimum and maximum substrate/air temperature and humidity limits may be allowed
when in accordance with the coating manufacturer's published data or wTitten
recommendations and are accepted by the CONTRACTOR. The one firm limit is that the

minimum substrate or air temperature shall not be less than 35"F regardless of the coating
manufacturer's published or written recommendations.

7.4.6 The SUBCONTRACTOR shall record all batch numbers for each coating component used
along with other information necessary for the CONTRACTOR to relate the batch to the area
or item for which it was applied. (Refer to Appendix G)

7.4.7 All coatings shall be thoroughly mixed until they are smooth and free from lumps, then
strained through a screen of at least 30 mesh. Heavy bodied materials that will not flow
through a 30-mesh screen are exempt from straining. All coatings that could settle in the
container during application must be kept under continuous mechanical agitation to ensure
coatings expend their solid contents and do not settle during application.

7.4.8 Alternating coats shall have a visible color difference to insure full coverage over previous
coats.

7.4.9 Dry film thickness of each coating shall be in accordance with Appendix C Table 2 Secondary
Containment Prequalified Coating Materials or as specified in the subcontract document
(Refer to Section 8.3.6). The film thickness of concrete primer sealer may he measured using
a wet film thickness gage. The primer sealer must be tinted to a color that a]lows visual
verification that it has been applied. At floors, walls and ceilings that only require a clear
sealer, the sealer shall not require tinting.
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7.4.10 The minimum and maximum drying times between coats shall be in strict accordance with the
coating manufacturer's latest published technical data sheets or written recommendations.

7.4.11 Runs, sags, voids, drips, overspray, loss of adhesion, bubbling, peeling, pinholes or inadequate
cure are not permitted and shall be corrected using CONTRACTOR accepted repair
procedures.

7.4.12 Application equipment that will be reused such as spray equipment, brushes and rollers shall
be cleaned using the coating manufacturer's recommended solvents/cleaners.

7.5 Remedial Work

7.5.1 The completed coating on each item shall have the correct dry film thickness and shall be free
of damage and visible defects.

7.5.2 Repair of Dry Film Thickness (DFT) deficiencies

7.5.2.1 Defects such as runs, sags, overspray and embedded particles shall be corrected by sanding
to remove the defect. When the defects are in the finish coat, all areas sanded must be
overcoated with the finish coat. If the DFT of primer or intermediate coat is reduced to less
than the specified minimum, the area shall be abraded with 60-80 grit sand paper or flapper
wheel and an additional layer of coating shall be applied until sufficient thickness is
achieved. If noticed during application, the sags or runs may be brushed out.

7.5.3 Repair of Damage

7.5.3.1 All damaged and loosely adhering coating shall be removed and the surface thoroughly
cleaned using a vacu-blaster or high pressure water jetting, 60-80 grit sanding disc, 60 - 80
grit sandpaper, 60-80 grit flapper wheel or 3M Clean-N-Strip. Edges of the breaks shall be
feathered to insure a smooth transition and the designated number of prime and finish coats
shall be applied. Care shall be taken to insure adjacent coatings are not heat damaged,
polished or burnished.

7.5.4 Loss of adhesion, delamination, blisters, bubbling and fish eyes in the applied coating requires
the affected area of coating to be removed and reapplied in accordance with this Specification.

7.5.5 Pinholes shall be filled or otherwise repaired prior to the application of the final coat. Pinhole
repairs in the final coat shall blend in and not be visually obvious.

7.5.6 (Later)

7.5.7 Touch-up Coating and Sealing of Steel Items Attached by Post-installed Concrete Anchors.

7.5.7.1 Post-installed anchors that attach carbon steel items to concrete surfaces require the
mechanical joint formed between the concrete and carbon steel attachment to be sealed.
Carbon steel anchors and the anchored carbon steel item shall also receive coating touch-up.

7.5.7.2 Stainless steel post-installed anchors that attach stainless steel items to concrete surfaces
require the mechanical joint formed between the concrete and attachment to be sealed.
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Stainless steel post-installed anchors and stainless steel attachments do not require touch-up
coating.

8 Inspection

8.1 General

8.1.1 The SUBCONTRACTOR shall have the full responsibility for the coating application quality
in accordance with this Specification and shall be responsible for stopping Work activities
when conditions develop that could adversely affect the quality. All Work is subject to the
CONTRACTOR's inspection surveillance.

8.1.1.1 All coating Work inspection personnel shall be trained, qualified and certified in accordance
with the SUBCONTRACTOR's accepted procedures. The inspectors shall meet or exceed
the minimum requirements for a Level I coatings inspector as described in ASTM D4537
Section 6.0. At least one inspector shall meet the minimum requirements for a Level Il
inspector as described in ASTM D4537 Section 1.0-8.0. The SUBCONTRACTOR shall
conduct an examination, a performance evaluation and issue a certification for each
inspector in accordance with ASTM D4537 Section 9.0. The Level II inspector shall
supervise the Work of all Level I's. The SUBCONTRACTOR's inspector must
demonstrate his/her capability of using the inspection equipment and performing all the
required inspections. The SUBCONTRACTOR's inspector training, qualification and
certification plan and associated procedures shall satisfy the requirements of ASTM D4537,
Sections 1.0-8.0 using the guidelines provided in ASTM D5498 including classroom
training on the WTP specifications applicable to coating inspection. Additional coating
work inspection guidance is found in ASTM D6237 and ASTM D3276 which shall be used
in developing procedures for training and certifying coating work inspectors.

8.1.2 The CONTRACTOR's representative shall be the final authority on the specification
compliance for surface preparation and material application. Any coating which, in the
judgment of the CONTRACTOR's representative has not been applied in conformance with
this Specification, shall be rejected.

8.1.3 The CONTRACTOR representative shall have access to each part of the process and shall
have the right and opportunity to witness any of the Quality Control Tests.

8.1.4 The SUBCONTRACTOR shall furnish the necessary testing and inspection instruments,
properly calibrated and certificates maintained. Calibration of testing and inspection
instruments shall be traceable to NIST or CONTRACTOR authorized alternative standards. If
equipment is suspected of being out of calibration, it shall be re-calibrated and certificates
made available for verification by the CONTRACTOR. Such equipment shall be available for
use by the CONTRACTOR in conducting surveillance of the Work.

8.1.5 The SUBCONTRACTOR shall halt the coating Work and make corrections to the procedures,
as necessary to correct repetitive faults found in the Work.

8.1.6 Prior to using compressed air, the quality of the air downstream of the separator shall be tested
in accordance with the requirements of ASTM D4285 by blowing the air onto a clean white
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blotter or cloth for two (2) minutes at a distance of no more than twelve (12) inches to check

for any contamination, oil, or moisture. This test shall be performed at the start of work and at

not more than four (4) hour intervals. The test shall also be made after any interruption of the

air compressor operation or as required by the CONTRACTOR. The air shall be used only if
the test indicates no visible contamination, oil, or moisture. If contaminants are evident, the
equipment deficiencies shall be corrected and the air stream shall be re-tested. Moisture

separators shall be bled continuously. All lines shall be tested individually prior to use.

Surfaces determined to have been blown down or blasted with contaminated air shall be

cleaned of all contamination then re-blasted with clean air and abrasive. Coatings determined

to have been applied using contaminated air shall be removed and reapplied using clean air.

8.1.7 Inspection points shall be established as follows:

0

0

0

0

0

0

Prior to the start of Work
Immediately following the surface preparation
Immediately prior to the coating application
Following the application of each coat
Following the curing of the coating
Final inspection and sign-off, in accordance with the project requirements

8.1.8 Any defects disclosed by inspection shall be re-inspected after correction.

8.1.9 The SUBCONTRACTOR shall keep the records indicated below, and submit these records to
the CONTRACTOR (refer to Section 4.4 and Appendix G). The following lists the
frequencies:

Coating/Inspection Step
1. Pre-Surface Prep and Surface

Preparation/Profile/Texture

2. Environmental/Air Quality

3. Recirculated Abrasive

4. Thickness

5. Visual on Applied Coating

Required Frequency
100% visual on Pre-Surface/1 00% on Surface Prep
Cleanliness/Steel profile first item of each type per shift and
every 20 items thereafter/Concrete 100% visual for
cleanliness and texture.
At the start of work and every 4 hours thereafter or more often
during changing conditions.
At the start of work and as required with a minimum of every
4 hours thereafter
SSPC-PA2- 5 spot readings per 100 sq.ft. on large surfaces or
steel items, surfaces or steel items < 100 sq.ft. 4 spot readings
on each surface or steel item, and 2 spot readings on steel
items less than 4 inches. (e.g., valves, fittings, components,
etc.)
100% of all items

8.2 Surface Preparation Inspection

8.2.1 Verify bug holes, voids, cracks and construction joints are properly filled. This is not
nccessary if filler is applied after surface preparation and sealer coat application.

8.2.2 Verify environmental conditions and compressed air quality (refer to Section 7.3.5, 7.3.4.1,
7.4.5)
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8.2.3 Verify recycled abrasive is grease and oil free (refer to Section 7.3.5).

8.2.4 Verify surface cleanliness and texture.(refer to Sections 7.3.3.1, 7.3.3.2, 7.3.4.2 and 7.3.4.3).

8.2.5 Grease free chalk shall be used to mark local areas which do not meet the specified
requirements (e.g., soapstone and crayons are not acceptable).

8.3 Coating Application

8.3.1 Environmental conditions and compressed air quality shall be verified per Sections 7.3.4.1,
7.3.5, 7.4.5 and 8.1.9.

8.3.2 Dry coating thickness (DFT) on steel items shall be measured with a magnetic film thickness
gage such as an Elektro-Physik "Mikrotest" or Positector 2000, 6000 or CONTRACTOR
accepted equal in accordance with SSPC PA2. Steel items and individual items on equipment
less than one hundred (100) sq.ft. in surface area shall have at least four (4) evenly spaced spot
readings per item. Equipment or equipment components less than four (4) inches in its largest
dimension only require two (2) evenly spaced spot reading per item.

8.3.3 Dry coating thickness (DFT) on concrete shall be measured using a Wet Film Thickness
(WFT) gage (Refer to ASTM D4414 Sections 1.0-10.0 applicable to procedure A) and
calculating thickness based on coating material volume solids (added thinners require
recalculation of volume solids) or by using a nondestructive ultrasonic tester such as the
Positector 100 or accepted equivalent (Refer to ASTM D6132 Sections 1.0-11.0). Each 100
sq.ft. shall receive 5 evenly spaced gage readings. Areas less than 100 sq.ft. in surface area
shall have at least 2 evenly spaced spot readings per area.

8.3.4 Wet film thickness gages shall be of high quality steel or stainless steel, with a maximum
blade width of 1.5", that can be purchased with calibration certifications. Wet film thickness
gages shall be visually inspected for paint residue and physical damage at the start of work
and every 4 hours thereafter during use.

8.3.5 The Dry Film Thickness gage shall have a minimum of a zero to 40 mil or zero to 60 mil
working range and shall be checked for calibration accuracy in accordance with SSPC-PA2 at
the start of each shift against certified coating thickness calibration standards for non-magnetic
coating of steel traceable to NIST or CONTRACTOR's accepted alternative standards. The
calibration standards shall be in the 1.5 mil to 40.0 mil range, unless otherwise specified. Any
surface with a measured thickness outside of the limits described in section 7.4.9 shall be
rejected. These areas shall be reworked or re-cleaned and re-coated at the
SUBCONTRACTOR's expense prior to acceptance by the CONTRACTOR.

8.3.6 When dry film thickness becomes debatable or indeterminate, the CONTRACTOR reserves
the right to require the use of destructive testing using a Tooke gage in accordance with
ASTM D4138 Sections 1.0-9.0 or by nondcs-mrctive ultrasonic testing in accordance with
ASTM D6132 Sections 1.0-11.0 to verify dry film thickness. All areas damaged by
destructive testing shall be repaired by the SUBCONTRACTOR.

8.3.7 Runs, sags, voids, drips, overspray, loss of adhesion, bubbling, pinholes, peeling, or
inadequate cure are not permitted and shall be repaired or reworked.
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9 Storage, Handling and Shipping

9.1 Coating Materials

9.1.1 Coating materials shall not be stored in direct sunlight or exposed to inclement weather (e.g.,
rain, snow, sleet, freezing rain, dew point condensation, see also section 9.1.5). Materials
shall remain under cover until ready to use.

9.1.2 Coatings, thinners, cleaning solvents and other flammable materials stored at any location,
shall be kept away from combustion sources and shall be stored in metal flammable material

storage cabinets meeting NFPA and OSHA standards. Thinners and solvents shall be
transported to the point of use in approved safety containers meeting OSHA standards.

9.1.3 Coating material shall be delivered in manufacturer's original unopened containers. Each

container shall be clearly identified with the manufacturer's name, product designation, batch

number, date of manufacture and shelf life expiration date.

9.1.4 Coating materials shall have a minimum of 120 days of its shelf life remaining at the time the
shipment arrives at the project site or the SUBCONTRACTOR's warehouse.

9.1.5 Coating materials that are older than twenty four (24) months from the date of manufacture or

that exceed the manufacturer's shelf life, if less than twenty four (24) months, shall not be

used and shall be placed on HOLD and segregated from other coating materials. Where the

coating material has exceeded its shelf life and can be shown to have been stored as specified

herein, a one-time extension for no less than three (3) months and no more than six (6) months

may be issued by the coating manufacturer. The shelf life extension shall be based on
laboratory testing of retain samples taken at the time of manufacture or by testing a sample of

the actual coating material in question. Where testing verified an outdated coating material

still complies with its original design criteria, it is acceptable for shelf life extension.
Expiration date stickers, provided by the coating manufacturer, shall be affixed to each

container prior to release from HOLD. The stickers shall include the product number,

batch/lot number, the new expiration date and suitably marked to indicate that they came from

the coating manufacturer. A new Appendix F shall be provided by the coating manufacturer
that includes the test results and specifically indicate that the new Appendix F was provided to

document shelf life extension including new expiration date. Coating materials that have not

been stored or handled in accordance with sections 9.1.1, 9.1.6, 9.1.7 and 9.1.8, may not have

their shelf life extended.

9.1.6 Coating material shall be protected from moisture, direct sunlight and temperatures below

40F or above I 00*F unless otherwise allowed by the coating manufacturer's latest published

instructions and accepted by the CONTRACTOR.

9.1.7 Coating material containers where the airtight seal has been broken or any of the contents are

lost, shall not be used.

9.1.8 Coating material containers shall not be opened except for immediate use.
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9.1.9 Unused material shall be returned to storage as soon as possible at the end of each Workday.
Materials left out for more than ten (10) hours in an uncontrolled storage area (areas without

environmental controls or environmental monitoring that are exposed to ambient weather)
shall not be used and shall be placed in a segregated hold area until final disposition then

removed from the job site if rejected. No water bome coatings shall be stored in areas where
the temperatures are below 40*F.

9.1.10 All required coating material certifications for each batch of material delivered to the job site

shall be available at the time of material receipt. Materials delivered to the shop or field
without the required documentation shall not be used and the SUBCONTRACTOR shall tag

and place discrepant materials into a hold area clearly separated from acceptable material.

Once the required documentation is received or otherwise corrected and found to be
acceptable, the discrepant material may then be taken off hold status and used.

10 Documentation

10.1 The SUBCONTRACTOR shall provide a record of all materials used (Regarding individual
batch numbers, refer to Appendix F).

10.2 The SUBCONTRACTOR shall provide a record of all required daily inspections (Example-
Appendix G) that includes pre-surface preparation, compressed air cleanliness, environmental

conditions, surface preparation and roughness, location of field repairs coated, application, visual

inspection, dry film thickness, and all touch up/repair. This record shall include the coating and
thinner materials used and the ID of the items coated to provide traceability.

10.3 All quality documentation shall be available for review by the CONTRACTOR representative
within twenty four (24) hours from the time it is generated.

10.4 SUBCONTRACTOR documentation forms or the way that the actual Work will be documented
shall be provided by the SUBCONTRACTOR as part of the procedures submittal for review by
the CONTRACTOR.

11 Design Changes Incorporated by Reference

i1.1 The following is a listing of design changes that are identified by rcfcrcncc and do not requite
modification to the specification.

Design Change Document

(none at this time)

* Denotes a new entry for this revision of the specification.
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Appendix A
Supplier Quality Assurance Program Requirements Data
Sheet

DOE ORDER 414.1C REQUIREMENTS
The following marked QA Program Elements of DOE ORDER 414.IC apply and are subject to CONTRACTOR evaluation and verification (see
also exhibit J in subcontract documents)

PROGRAM ELEMENTS0

0

PROGRAM

[~q El PERSONNEL TRAINING & QUALIFICATION

X j] QUALITY IMPROVEMENT

X DOCUMENTS & RECORDS

E WORK PROCESSES

SX DESIGN

SUPPLIER DOCUMENT AND PARAGRAPH
REFERENCES TO BE COMPLETED BY THE SUPPLIER

Coating manufacturers and coating applicators
"Design" for Special Protective Coatings provided by
24590-WTP-3PS-AFPS-T0006

E FEl PROCUREMENT

INSPECTION & ACCEPTANCE TF'STING

D 7X MANAGEMENT ASSESSMENT

El FXj INDEPENDENT ASSESSMENT

SIGNATURE OF SUPPLIER REPRESENTATIVE

0 Issue for Use
REV. DATE REASON FOR REVISION BY CHECKED APPROVED QA

Special Protective Coatings JOB NO. 24590-101

For DATA SHEET NO.
Secondary Containment Areas. REV. 0
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Appendix B
WTP Project Special Protective Coating (SPC) Material
Prequalification Requirements for Secondary Containment.

1.0 Prequalification Testing for Radiation Areas

1.1 All the coating material prequalification testing shall be performed by the coating
1aUiLLAcrr 1L%4 U e JJd LUIA %- Ap i . CUatng Dy=11S .iIStd as "l rqihuaiIed" a1v

been fully tested and all data has been reviewed and accepted. Only those systems

listed as Prequalified may be used.

1.2 Coating systems that will be applied on items that will be located inside "Radiation"

areas shall satisfy the following test requirements:

1.2.1 Radiation Tolerance Testing: Coating systems shall be tested for tolerance to

radiation exposure as a complete system in accordance with the requirements

of ASTM D4082 and as follows:

1.2.1.1 For coating systems to be used in areas where the total anticipated

accumulate dose will not exceed 2E8 rads, no radiation tolerance

testing is required.

1.2.1.2 For coating systems to be used in areas where the total anticipated
accumulated dose is >2E8 rads up to 1E9 rads, test the coatings at 1E9
rads.

1.2.1.3 For coating systems to be used in areas where the total anticipated

accumulated dose is >1E9 rads, the test radiation level shall equal or

exceed the highest anticipated accumulated dose.

1.2.1.4 The acceptance criteria for the irradiation test shall be "no defects" as
described in ASTM D4082. In addition to the defects stated in ASTM

D4082, also check the coating on the test specimens for softening. The

coating shall not soften because of the irradiation exposure.

1.2.2 Decontamination Testing: Generic Special Protective Coating materials such
as two component or three component Epoxy, and Epoxy Novolac's, type have
historically shown very good decontamination and chemical resistance

properties and are suitable for use on the WTP project. Other generic coating

materials located in areas that will require operational decontamination must be

able to withstand the decontamination chemicals and temperatures that will be
used as part of the decontamination process.

1.2.3 Abrasion Resistance Testing: In addition to radiation tolerance testing of

coating systems that will be applied to surfaces inside "Radiation" areas or on

items that will be located inside "Radiation" areas, those coating systems and
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selected "Non-Radiation" area coating systems shall satisfy the following test
requirements:

1.2.3.1 Coating systems for use -in secondary containment areas, where
abrasion will be a factor in the in-service performance of the coating
system, shall be tested in accordance with ASTM D4060. The weight
loss shall not exceed 175 mg per 1000 cycles when a CS-17 wheel is
used with a 1000-g load.

1.2.4 Adhesion Testing: Coating systems shall be tested for adhesion in accordance
with the requirements of ASTM D4541 and ASTM D5144 Section 5.5.1. The
minimum adhesion value shall be 200 psi for coatings applied to concrete or
steel substrates.

1.2.5 Chemical Resistance Testing: Perform chemical resistance testing on coating
systems in chemical exposure areas in accordance with the requirements of
ASTM D3912 Section 6.3. The test reagents and test duration of the tests shall
be governed by the anticipated service conditions. The test shall last for 5 days
for secondary containment coating systems and for coating systems where
cleanup of spills will not be immediate, for 24 hours.

If the test duration exceeds 24 hours, examine the test specimens after each 24-
hour period and report the condition of the specimens after each 24-hour
interval. Examine and report the condition of the specimens in accordance
with the requirements of ASTM D3912, Sections 7 and 8. The test reagents
and concentrations shall be as follows:

1.2.5.1 Chemical Reagents and Concentrations that may require testing

0 2.0, 5.0 & 12.2 Molar HNO3
* 0.25, 2.0, 5 & 19 Molar NaOH
* 3.27 Molar Sr(N03)2
* 7.4 Molar NaNO2
* 4.4 Molar NaMnO4

1.2.6 Test Specimen Preparation: Test specimens shall be prepared in accordance
with the requirements of ASTM D5139. The surface preparation methods
utilized for radiation tolerance, adhesion and chemical resistance testing Shil1
be representative of those proposed for use. If more than one surface
preparation method is proposed for use, each proposed surface preparation
method shall be tested independently. The size of the test specimens shall be
appropriate for the test being carried out. The minimum size of test specimens
shall be 2" X 4" X %/"' for steel substrates and 2" X 2" X 4" for concrete
substrates.

1.2.7 Infra Red (IR) Scan: The coating manufacturer shall run an IR scan of the
prequalification batch of the liquid component of each coating system to
maintain as a record of that formulation. The IR scans shall be maintained
indefinitely for all coating systems that are accepted for use by RPP/WTP and
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shall be identified and submitted with the test documentation for each coating

system. Thereafter, the manufacturer shall certify that each subsequent batch

of an accepted coating system was manufactured with the same formulation,

raw materials, production methods, and quality control standards as the coating

materials originally tested and accepted for use by the RPP/WTP (refer to the

statement included on the Coating Manufacturer's Product Identity

Certification Record in Appendix F).

1.2.8 Flame Spread and Smoke Developed: All Special Protective Coatings that will
be applied on the building structure (e.g., concrete walls, floors, ceilings,
qtrutiiwrl Wte1e) lncited in the LAW HLTW PTF, L ATR and areas of ROF that

transport, process or store radioactive materials or items, shall comply with the

requirements of NFPA 801, DOE Standard 1066, NFPA 255 and NFPA 253 as
defined in specification 24590-WTP-3PS-AFPS-T0002 Special Protective
Coatings Limited-Combustible Testing Protocol. Concrete floors are required

to have a minimum Critical Radiant Flux rating of 0.45 watts/cm2 . The
Maximum allowable flame spread for the building structure walls and ceiling is

25 and the maximum allowable smoke developed is 50. Concrete floors,
equipment, piping, and steel items installed in the building do not require
flame spread and smoke developed testing.

1.2.9 Volatile Organic Compounds (VOC): The VOC content of all Special
Protective Coatings shall not exceed 3.8 lbs./gal (450 grams/liter). If the VOC
requirement in the location where the coating is being applied is less than the

3.8 lbs./gal, the local (e.g., a facility offsite in Tri-Cities area) requirements

take precedence and must be met.

1.2.10 Prequalification Testing for Flexible Epoxy Filler Material Acting as a Water
Stop

1.2.10.1 Permeability testing of flexible epoxy filler material shall be

preformed in accordance with ASTM DI 653 method B.
Permeability shall be similar to epoxy coating materials.

1.2.10.2 Radiation tolerance testing of flexible epoxy filler material shall be
performed per ASTM D4082 when installed in areas where the 40

year integrated dose exposure is expected to be greater than 2E8

rads. The flexible epoxy filler shall exhibit residual flexibility and

remain bonded to the substrate.

1.2.10.3 Elongation of the flexible epoxy filler material shall be at least 50%

when tested in accordance with ASTM D412.

1.2.10.4 Abrasion resistance testing of flexible epoxy filler material per

ASTM D4060 is not required.

1.2.10.5 Adhesion testing of the flexible epoxy filler material to concrete

shall be performed in accordance with ASTM D4541 and ASTM
D5144. The adhesion shall be 200psi minimum.
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1.2.10.6 Chemical resistance testing of the flexible epoxy filler material shall

be performed per section 1.2.5 above. The testing results shall be

reported.

1.2.10.7 Aging shall be demonstrated by at least 10 years of successful field

service in secondary containment applications or other similar

application. Accelerated aging testing may also be used such as

radiation tolerance testing at 2E8 rads minimum (see Section 1.2.1

above).

1.2.10.8 Crack-filling- Due to the thick viscous nature of the flexible epoxy

filler material, it is only required to be mechanically forced into the
cracks, primarily bridging over the cracks creating a thick well

bonded protective barrier.

2.0 Prequalification Testing for Non-Radiation Areas

Special Protective Coating materials or systems that will be applied on items that will be located

in "Non-Radiation" areas have the same prequalification requirements as listed in Appendix "B"

Section 1.0 except no radiation tolerance testing is required.
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Appendix C
Table 1- Secondary Containment Coating Systems

Usage Thickness Resin Coating System
Type Groups Type/ Description

Concrete/ Surface
Steel Type A__ _ _ _ _ _

MAcran Carbotine ICI- Dudick Inter- Sherwia
Devot National Wiliam,

Remarks

FLOOR COATING SYSTEMS

SC T4 ECF heavy Spray or Self Leveling Epoxy Floor AMO7 CA07 DE07 DDO7 IN07 SW07 When the room finish schedule
Coatings (Epoxy primer and one coat of epoxy specifies system designation

finish) SC-E it includes this concrete
floor coating system.

SC T4 NCF Heavy Spray or Self Leveling Epoxy Novolac AM08 CA08 DE08 DDOS (none) SWOB When the room finish schedule
Floor Coatings (Epoxy Novolac primer and one speciftes system designation

coat of epoxy Novolac finish) SC-N it includes this concrete
floor coating system.

WALL and SUMP COATING SYSTEMS

SC T2 ECW Epoxy Wall & Sump Coatings (Fill bug holes AM15 CA I (none) (none) IN15 SW15 When the room finish schedule
flush, apply I coat of epoxy primer and two coats specifies system designation

of epoxy finish) SC-E it includes this concrete
wall coating system.

SC T NCW Epoxy Novwlac Wall & Sump Coatings (Fill bug AM16 CA 16 (none) (none) IN16 SW16 When the room finish schedule
holes flush, apply I coat of epoxy Novolac specifies system designation

prnmer and two coats of epoxy Novolac finish) SCN it includes this concrete
wall coating system.

STEEL EMBED COATING SYSTEMS

SC T4 ESfE Epoxy Coatings for Embed Plates and Support AM19 CA19 (none) (none) lN19 SW19 When the room finish schedule
Steel, (Touch up existing shop coating or specifies system designation

abrasive blast and apply two coats of Epoxy SC-E it includes this steel
Finish) coating system.

SC T5 NSE Epoxy Novolac Coatings for, Embed Plates and
Support Steel (Touch up existing shop coating or
abrasive blast and then apply two coats of Epoxy

Novolac Finish)

AM20 CA20 (none) (none) IN20 SW20 When the room finish schedule
specifies system designation

SC-N it includes this steel
coating system.

SC = Secondary Containment

ECF = Epoxy Concrete Floors; NCF = Epoxy Novolac Concrete Floors; ECW - Epoxy Concrete Walls; NCW - Epoxy Novolac Concrete Wall;
ESE = Epoxy Steel Embeds; NSE = Epoxy Novolac Steel Embeds
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Appendix C
Table 2 Secondary Containment Prequalified Coating Materials

Coating Mfg.

System Codef
Concrete AM07

Floors
Concrete CA07

Floors
Concrete DUO7

Floors
Concrete IJ07

Floors
Concrete N07

Floors
Concrete AW07

Floors
Concrete AMOS

FloorsConcrete CA08

Conrcre-te _ DEOS8

Ameron

Carboline

Devoe

Dudick

International

Sherwin
Williams
Ameron

Carboline

Devoe
Floors

Concrete DU08 Dudick
Floors

Concrete SW08 Sherwin
Floors Williams

concrete AM15 Ameron
Walls

Concrete CA15 Carboline
Walls Conret _N1 _Ineratina

Concrete -- NIM5 -International

Walls

Concrete Filler
(flush)

±
None

None

Futura- Bond
Gel

320

None

Intercryl 320

Kern Cati-Cote US
or Steel-Seam FT910

None

None

Futura- Bond 320
Gel

None

KernCati-cote US
or Steel-Seam FT9 10,

Mfg. Products

X00701 / Nu Klad 120A

Semstone 5401 / Semstone
140SL+SAND / 140SL

Pre Prime 167/ Devmat 111

Primer 67 / Polymer Alloy
2500 FR

Interseal 670HS / Interzone
954

Macropoxy 920 / Cor-Cote
HP SL Mortar

X00701 / Nu Klad 120A/
Amercoat 91

Semstone 5401 /
145SL+SAND / 145SL.

Pre Prime 167/ Devmat 111

Primer 67/Polymer Alloy
2100 FR

Cor Cote HCR / Cor Cote
HCR SL Mortar.

Nuclad 114A Amerlock 400 / Amerlock
400

Semstone 195 Carbogard 1340 /
Carbog890C705 / C890S800

Intercyrl 320 Intergard 345 / 345 / 345

Required Dry Film
Thickness (Mils)

**

1-2 /40-60 = 41-62
mls

4-6/ 10-15 / 30-50
=44-71 mils

1-2 /40-60 = 41-62
mils

4-6 / 40-60 = 44-66
mils

2-4 / 45-55 = 47-59
mils

1.5-2 / 38.5-58 =

40-60 mils
1-2 / 34-50 / 6-10 =

41-62 mils
4-6 / 40-60 = 44-66

mils
1-1.5 / 40-60 = 41-

61.5 mils
4-6 / 40-60 =44-66

mils
4-6 /36-54 = 40-60

mils

4-8 / 4-8=8-16 mils

1-2 / 4-5 / 4-5=10-
14 mils
4-6 / 4-6 / 4-6=12-
18 mils
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WTP Surface Appendix C
Concrete Type Table I Mfg.

System Code
SC-T4-ECF

SC-T4 ECFd

SC-T4-ECF

SC-T4-ECF

SC-T4-ECF

SC-T4-ECF

SC-T4-NCF

SC-T4-NCF

SC-T4-NCF

SC-T4-NCF

SC-T4-NCF

SC-T2-ECW

SC-T2-ECW

SC-T2-ECW

,
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WTP Surface Appendix C Coating Mfg. Concrete Filler Mfg. Products Required Dry Film
Concrete Type Table 1 Mfg. (flush) Thickness (Mils)

System Code System Code **

SC-T2-ECW Concrete SW15 Sherwin Kern Cati-Cote HS Macropoxy 920 / Macropoxy 1-2 / 3-7 / 4 -7=8-
Walls Williams or Steel-Seam FT91 0 646 / Macropoxy 646 16 mils

SC-T2-NCW Concrete AM16 Ameron Nu Klad 114A Amercoat 91 / Arnercoat 91 4-8 / 4-8=8-16 mils
Walls

SC 2-NCW Concrete CA16 Carboline Semstone 195 Carbogard 1340 / 1-2-/ 5-6 / 5-6=12-
Walls Phenolinel205FR0700 / 16 mils

1205FRS800
SC-T2-NCW Concrete IN416 Inierational Intercyrl 320 Intertherm 228 / 228 / 228 2-4 / 4-6 / 4-6=10-

Walls :6 mils
SC-T2-NCW Concrete SW16 Sherwin Kem Cati-Cote HS Macropoxy 920 / Phenicon '.5-2.0 /3-7 / 4-

Walls Williams or Steel-Seam FT910 HS / Phenicor. HS / 1=8.5-16 mils

WTP Steel
System Code Surface Appendix C Coating Mfg. Steel Primer Mfg. Products Required Dry Film

Type Mfg. System Thickness (Mils)
Code **

Carboline
I________ I-

International

Sherwin
Williams
Ameron

Ameron

Carl6i&ne

International

Sherwin
Williams

*Carbozinc 859

*Interzinc 52

*Zinc Clad IV

*Amercoat 68HS

*Amercoat 68 HS

*Carbozinc 59

*lnterzinc 52

*Zinc Clad rV

Carbogard 89) / 890

Intergard 475HS / 475HS1

Macropoxy 646/ 646

Amerlock 385 /385

Amercoat 91 /91

Phenolinel205 1205

Intertherm 228 /228

Phenicon HS / Phenicon HS

3-5 / 4-6 / 4-6 = I1-!
17 mils
3-5 / 4-6 /4-6 = 11-

17 mils
3-5 / 4-6 / 4-6 = 11-
17 mils
3-5/6-12/6-12=
15-29 mils
3-5 /5-6 /5-6 =13-
17 mils
3-5 / 4-6 / 4-6 = 13-
17 mils
3-5 / 6-8 / 6-8 = 16-
21 mils***

C-3
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SC-T4-ESE

SC-T4-ESE

SC-T4-ESE

SC-T4-ESE*

SC-T5-NSE

SC-T5-NSE

SC-T5-NSE

SC-TS-NSE

Steel
Embeds

Steel
Embeds

Steel
Embeds

Steel
Embeds

Steel
Embeds

Steel
Embeds

Steel
Embeds

Steel
Embeds

CA19

IN19

SW19

AM19

AM20

CA20

IN20

5I20

',
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NOTES TO APPENDIX C Table 2

* Note 1- This is a steel coating system shown on the room finish schedule for steel embedded in concrete

and structural steel that requires the listed touch up primer and finish coating for chemical resistance. The

steel coating system shall be from the same coating manufacturer as the concrete coating system.

** Note 2- The dry film thickness limitations listed in this column are based on testing to the NFPA 801-

2003 and DOE STD 1066 flame spread and smoke developed requirements. The listed dry film
thicknesses are the maximum allowed for wall coatings. The maximum total film thickness listed in this

column includes the residual filler. Differences in dry film thickness from one coating manufacturer's

system to another is due to NFPA 801 and DOE STD 1066 flame and smoke independent laboratory

testing results.

*** Note 3- Using system SC-T5-NSE (SW20) from Sherwin Williams as an example, the required dry

film thickness is determined by reading from left to right, the first coat is Zinc Clad IV applied at 3-5 mils,
the slash separates the second coat which is Phenicon HS applied at 6-8 mils, the slash separates the third

coat which Phenicon HS applied at 6-8 mils. An additional slash would define a fourth coat and so on.

The total dry film thickness is listed after the equal sign.

C-4
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Appendix D
Deleted
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Appendix E
Color Scheme

1.0 The finish coat on all steel items and equipment other than electrical shall be ANSI* 70 Gray or
approved substitute to ANSI color standard. (*American National Standards Institute)

2.0 The finish coat on standard electrical components and cabinets shall be ANSI 61 Gray or
approved substitute to ANSI color standard.

3.0 Finish coat on floor coatings and sumps shall match Benjamin Moore color 2143-50 Old Prairie
or approved substitute.

4.0C-a. A ----- 1-11,12 J~ ,-ni'+113..
4.J CiOn-i On Wall CO g shall matS1h1 112 UjSahIM A& Are c.lor 24-6% VArnlight r

approved substitute.
5.0 Floor coatings color shall transition over the standard coving and up the wall 6"(-0" +1"). The

thickness on the floor/wall coving and wall above the floor coating shall match the wall coating
thickness. For gypsum board walls refer to drawing 24590-WTP-A3-A1OT-04200002. WTP

process Building Architectural Common Interior Wall Details, using detail #4, Detail for typical
rated wall base at concrete floor.

E-i
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Appendix F
Coating Manufacturer's Product Identity Certification Record
Project Name: Coating Manufacturer:

Project Number: Purchase Order Number:

Project Location: Contract Number:

Coating Applicator: Generic Coating Type:

Product Name: Product Number:

(For multi-component products, provide data for all components. Provide the standard range and actual batch values for each test)

TEST RESULTS Component A Batch No. - Component B Batch No.

ITest Test Method Siandard BakCB StaUdard Batch
Used Range Actual Range Actual

Weight per Gallon
Viscosity
Flash Point (Typical)
% Solids by Volume
(Typical)
Cure to recoat time
@ 50F, 70F & 90F
(Typical)
Batch Size

Date of Mfg.

Shelf Life
Expiration Date

COMMENTS:

I hereby certify that the coating materials described above were manufactured with the same formulation, raw
materials, production methods, and quality control standards as the coating materials originally tested and/or
accepted for use at the River Protection-Waste Treatment Plant (WTP) Project site, located in the 200 East
Area of the Hanford Site in Washington State in accordance with the requirements of Specifications 24590-
WTP-3PS-AFPS-T0001, 24590-WTP-3PS-AFPS-T0003, 24590-WTP-3PS-AFPS-T0004 & 24590-WTP-
3PS-AFPS-T0006.

Signed: Date:

Title: Company:

F-1
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Appendix G
Surface Preparation and Coating Inspection Form

Page _ of _

REPORT NO: DATE:
PROJECT:__ DAY: M T W T F S S
SUBCONTRACTOR: SHIFT:
EQUIPMENT/AREA: INSPECTOR:
SUBSTRATE: STEEL/CONCRETE/OTHER- COATING SPEC NO/REV:
ENVIRONMENTAL CONDITIONS:

WORK ACTIVITY

TIME

DRV TITR TEMP.OF

W TEMP * 

RH %

DEW POINT OF

SURFACE TEMP. OF

BLOTTER TEST

PRE-SURFACE PREPARATION:
SP-1: MASKING/PROTECTION: SURFACE DEFECTS:

SURFACE PREPARATION:
METHOD: ABRASIVE TYPE/SIZJSTORAGE:

RECYCLED ABRASIVE OIL FLOATATION TEST: ABRASIVE CONDUCTIVITY TEST:

CLEANLINESS SPEC: ACTUAL: PROFILE SPEC: ACTUAL:
EQUIPMENT:

COATING MATERIALS & MIXING:

PRODUCT(S)
BATCH NO(S)/QUANTITIES/EXPIRATION DATE:
THINNERS/BATCH NO(S)/THINNING RATIO:
STORAGE: MIXING: INDUCTION TIME:

MATERIAL TEMPERATURE: POT LIFE EXPIRATION TIME:

COATING/LINING APPLICATION START TIME: FINISH TIME:

COAT: PRIMER/PRIMER T.U./SECOND/SECOND T.U./THIRD/THIRD T.U./OTHER
METHOD: WFT: RECOAT TIME/TEMP: CURE TIME/TEMP:_
EQUIPMENT:

APPLIED COATING:
VISUAL INSPECTION (FILM IMPERFECTIONS):
DRY FILM THICKNESS: SPEC: ACTUAL: METHOD:

HOLIDAY TEST: METHOD OTHER TESTING: METHOD:

TOUCH-UP AND REPAIR: FINAL CURE-

COMMENTS: (Use reverse side or atlach extra pages)

INSPECTOR'S SIGNATURE/DATE

G-1
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Appendix H
Deleted
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Appendix I
Secondary Containment Installation Typical Details

" Installation Detail 1A-Floor /Wall Junction

* Installation Detail 1B-Wall/Wall Junction

" Installation Detail 2A-Reinforced Floor/Wall Junction

* Installation Detail 2B-Reinforced Wall/Wall Junction

* insialaionk Detail 3A-Reser-vtd

" Installation Detail 3B-Construction Joint

" Installation Detail 4-Crack Repair

* Installation Detail 5A-Embed Plates without Steel Attachment

* Installation Detail 5B-Embed Plates with Steel Attachment

" Installation Detail 6-Perimeter Key

* Installation Detail 7-Floor or Wall Steel Embed With Stainless Steel Plate Overlay

Notes-
1. Details 1A and 1B are used for areas containing ancillary equipment with normally

open floor drains, which do not contain tanks. (DWP and/or Non-DWP affecting)

2. Details 2A and 2B are for areas that do not have normally open floor drains. (DWP

and/or Non-DWP affecting)

3. RESERVED

4. Detail 3B is to be used for construction joints within the limits of the secondary

containment lining. The 3B construction joint detail, formed or created (e.g., saw-cut)

rectangular slot, shall be centered over the existing concrete construction joint (Refer

to Section 6.2.1.4.1). (DWP and/or Non-DWP affecting)

5. Detail 4 is only to be used for large cracks other than minor shrinkage cracks. (DWP

and/or Non-DWP affecting)

6. Detail 5A, 5B, 7 are to be used for embedded steel plates, angles, penetrations etc. The

perimeter of all embeds shall be chipped back and filled as shown on detail 5A.

1-1
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Areas containing free flowing floor drains shall use the rigid polymeric filler material.
Areas that do not contain free flowing floor drains and within a flood zone shall use
flexible polymeric epoxy filler material. (DWP and/or Non-DWP affecting)

7. Detail 6 is only used where the coating system terminates in the middle of a floor.
(DWP and/or Non-DWP affecting)

1-2
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INSTALLATION DETAIL 1A - FLOOR/WALL JUNCTION

e.r C- r Er -r*l %WITrI I
-UVL JtUrINLM VViI "

SPECIFIED RADIUS USING
FILLER FLEXIBLE
EPOXY

SPECIFIED FLOORING
SYSTEM

IA

FLOOR

* IA
* p

S. -

/
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INSTALLATION DETAIL 1B
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- WALL/WALL JUNCTION

COVE CORNER WITH
SPECIFIED RADIUS USING
FILLER FLEXIBLE
EPOXY

SPECIFIED FLOORING
SYSTEMV

I. -

* A
* A* .1.

*15..

p

K
0

WALL

t>A

* A'WL

WALL

FLEXIBLE FOAM
BACKER ROD

1-4
24590-GO4B-F00019 Rev4 (2/21/08)

*

p

Ref: 24590-WTP-3DP-GO4B-00049



24590-WTP-3PS-AFPS-T0006, Rev 1
FIELD APPLIED SPECIAL PROTECTIVE COATINGS FOR

SECONDARY CONTAINMENT AREAS

INSTALLATION DETAIL 2A
REINFORCED FLOOR/WALL JUNCTION

1 oz FIBERGLASS MAT
SATURATED WITH
SPECIFIrD r RIME.R

r~r\IEr'rDKlrD \AITT"-
\.,j V L- - \-j I \I1"4L-I \ VyLI II

PE TIF A DTI ir U f ir-TIN

f L L-1 I -L Li) A1-k uI u Z u INk--
FILLER FLEXIBLE
EPOXY

SPECIFIED FLOORING
SYSTEM

0

N
0p

0

P -

FLOOR

- t~.

P 0

-p

FLEXIBLE FOAM
BACKER ROD
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INSTALLATION DETAIL 2B
REINFORCED WALL/WALL JUNCTION

1 oz FIBERGLASS MAT
SATURATED WITH
SPECIFIED PRIMER

COVF CORNER WITH
SPECIFIED RADIUS USING
FILLER FLEXIBLE
EPOXY

SPECIFIED FLOORING
SYSTEM

WALL

FLEXIBLE FOAM
BACKER ROD

r>
- .

A WALL

c .

A.

______K
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INSTALLATION DETAIL 3A - RESERVED

1-7
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INSTALLATION DETAIL 3B - CON

EPOXY LENING
* FLEXIBLE
POLYMERIC
SEALANT IN
CONSTRUCTION
JOINT

r'xI. -

STRUCTJON JOINT

IP - .

CONSTRUCTION JOINT FOR
OR SAW CUT 1/2" - 1" WIDE BOND BREAKER
BY /4" -1 2" DEEP T APE
(W-2g DEPTH)

CONCRETE FLOOR/WALL

24590-GO4B-F00019 Rev 4 (2/21/08)
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INSTALLATION DETAIL 4 - CRACK REPAIR

EPOXY LINING

* POLYMERIC
FILLER MATERIA L-

I.. - -

~.

L~. - +

CRACK

4.

A

CONCRETE FLOOR/WALL

1-9
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INSTALLATION DETAIL 5A - EMBED PLATES
WITHOUT STEEL ATTACHMENT

EPOXY LINING

STEEL EMBED
PLATE

6

* POLYMERIC
FILLER MATERIAL
(SEE NOTE 6)

CONCRETE FLOOR/WALL

1- 10
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INSTALLATION DETAIL 5B
WITH STEEL ATTACHMENT

WELD BEAD

STEEL EMBED
PLATE

24590-WTP-3PS-AFPS-T0006, Rev 1
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- EMBED PLATES

--- STEEL ATTACHMENT

EPOXY LINING

* POLYMERIC
FILLER MATERIAL
(SEE NOTE 6)

i>,

N

+

6

CONCRETE FLOOR/WALL

I-11
24590-GO4B-F00019 Rev 4 (2/21/08) Ref: 24590-WTP-3DP-GO4B-00049



24590-WTP-3PS-AFPS-T0006, Rev 1
FIELD APPLIED SPECIAL PROTECTIVE COATINGS FOR

SECONDARY CONTAINMENT AREAS

INSTALLATION DETAIL 6 - PERIMETER KEY

FLOOR SURFACE

a * ~ ~*f*
>' b.U 7

11'

0'.lbi:J;*t 9
A

SAW CUT 1/s" ~ '/1

'-A

1(-Q"+ 34'.) WIDE

:7 1 S 'lFI
- A

AWAY I

A

EPOXY LINING

* POL YMERIC
FILLER MATERIAL

24590-G04B-F00019 Rev 4 (2/21/08)
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INSTALLATION DETAIL 7 - FLOOR OR WALL STEEL
EMBED WITH STAINLESS STEEL PLATE OVERLAY

STAINL fSS

PL ATE

CARBON 1" - 2 EPOXY
STEEL EMBED OVERLAP
PLATE

EPOXY LINING WELD BEAD

* POLYMERIC
FILLER MATER1AL
(SEE NOTE 6)

I

CONCRETE FLOOR/WALL

1-13
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Appendix J
Interface Installation Detail Drawing References

The table below lists the drawing numbers for Secondary Containment Interface Installation Details. The
latest issued revision of these drawings shall be used.

DRAWING NO. DRAWING TITLE
24590-WTP-DD-SI3T-00050 Civil/Structural Standard Secondary Containment Coating Details

Electrical Interfaces
24590-WTP-DD-Si3T-00051 Civil/Structural Standard Secondary Containment Coating Details

Embedment Interfaces
24590-WTP-DD-Sl 3T-00052 Civil/Structural Standard Secondary Containment Coating Details

Steel Interfaces
24590-WT-DD-S13T-00053 C tc ,Sndar co y C.nnannn Coatita

Concrete Interfaces
24590-WTP-DD-Sl3T-00054 Civil/Structural Standard Secondary Containment Coating Details

Mechanical Interfaces
24590-WTP-DD-SI3T-00056 Civil/Structural Standard Secondary Containment Coating Details

Commodity Support Interfaces
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